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COMPOSITIONS AND METHODS FOR TREATING ANEMIA 

[0001] 	The present application claims benefit of priority from U.S. provisional patent 

application numbers 61/834,808 filed on June 13, 2013; 61/889,478 filed on October 10, 2013; 

61/898,890 filed on November 1, 2013; 61/898,885 filed on November 1, 2013; and 61/912,185 

filed on December 5, 2013, each of which is incorporated herein by reference in its entirety. 

1 	FIELD OF THE INVENTION 

[0002] 	The present disclosure relates to uses of a HIF prolyl hydroxylase inhibitor in treating or 

preventing anemia, such as anemia secondary to or associated with chronic kidney disease, 

anemia associated with or resulting from chemotherapy, or anemia associated with AIDS. 

Further, the present disclosure relates to HIF prolyl hydroxylase inhibitor compounds and 

pharmaceutically acceptable salts thereof, compositions comprising the HIF prolyl hydroxylase 

inhibitor compounds, and to methods for treating or preventing diseases such as, Peripheral 

Vascular Disease (PVD), Coronary Artery Disease (CAD), heart failure, ischemia, hypoxia and 

anemia. In addition, the present disclosure relates to specific doses of, and dosing regimens for, 

uses of a HIF prolyl hydroxylase inhibitor in treating or preventing anemia, such as anemia 

secondary to or associated with chronic kidney disease, anemia associated with or resulting from 

chemotherapy, or anemia associated with AIDS. 

2 	BACKGROUND OF THE INVENTION 

2.1 	Hypoxia-Inducible Factor 

[0003] 	Hypoxia-inducible factor (HIF) is a transcription factor that is a key regulator of 

responses to hypoxia. In response to hypoxic conditions, i.e., reduced oxygen levels in the 

cellular environment, HIF upregulates transcription of several target genes, including those 

encoding erythropoietin. HIF is a heteroduplex comprising an alpha and beta subunit. While the 

beta subunit is normally present in excess and is not dependent on oxygen tension, the HIF-alpha 

subunit is only detectable in cells under hypoxic conditions. In this regard, the accumulation of 

HIF-alpha is regulated primarily by hydroxylation at two proline residues by a family of prolyl 

hydroxylases known as HIF prolyl hydroxylases, wherein hydroxylation of one or both of the 

proline residues leads to the rapid degradation of HIF-alpha. Accordingly, inhibition of HIF 
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prolyl hydroxylase results in stabilization and accumulation of HIF-alpha (i.e., the degradation of 

HIF-alpha is reduced), thereby leading to an increase in the amount of HIF-alpha available for 

formation of the HIF heterodimer and upregulation of target genes, such as the Erythropoietin 

gene. Conversely, activation of HIF prolyl hydroxylase results in destabilization of HIF-alpha 

(i.e., the degradation of HIF-alpha is increased), thereby leading to a decrease in the amount of 

HIF-alpha available for formation of the HIF heterodimer and downregulation of target genes, 

such as VEGF. 

[0004] 	The family of hypoxia inducible factors includes HIF-1-alpha, HIF-2-alpha, and HIF-3- 

alpha. 

[0005] 	A new class of prolyl hydroxylase inhibitors and their use to treat or prevent diseases 

ameliorated by modulation of hypoxia-inducible factor (HIF) prolyl hydroxylase are described in 

U.S. Patent No. 7,811,595, which is incorporated herein by reference in its entirety. The 

synthesis of such prolyl hydroxylase inhibitors is described in U.S. Patent Publication No. 

2012/0309977, which is incorporated herein by reference in its entirety. Such compounds inhibit 

HIF prolyl hydroxylase, thereby stabilizing HIF-alpha. As a consequence of stabilizing HIF-

alpha, endogenous erythropoietin (EPO) production is increased. As with all drugs, proper doses 

and dosing regimens for treating patients having diseases such as anemia are essential for 

achieving a desired or optimal therapeutic effect without adverse effects or unwanted side-

effects. Indeed, many active compounds fail in clinical trials because an effective and safe 

dosing regimen cannot be found. 

[0006] 	Therefore, a need exists for safe, effective, and non-toxic doses and dosing regimens that 

either avoid or reduce adverse or unwanted effects, provide an optimal therapeutic effect or both, 

that is, provide a desirable therapeutic profile. 

2.2 	Erythropoietin 

[0007] 	Treatment of anemia associated with chronic kidney disease (CKD) using 

erythropoiesis-stimulating agents often results in prolonged, supraphysiologic erythropoietin 

(EPO) levels, which are implicated in increased unwanted cardiovascular side effects, including 

hypertension and thromboembolic events. Therefore a need exists for treatment of anemia 

associated with chronic kidney disease (CKD) without prolonged, supraphysiologic 

erythropoietin (EPO) levels. 
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2.3 	Iron Metabolism 

[0008] 	HIF regulates transcription of several target genes, including those encoding proteins 

involved in iron metabolism. Although iron is considered to be essential for living cells, excess 

iron accumulation is associated with formation of toxic free radicals and progressive tissue 

damage. An excess of iron may also lead to a higher risk for cardiovascular events and 

thromboembolic events. Iron overload may be caused for example by blood transfusions or 

anemias that arise from ineffective erythropoiesis. A need exists for treatment of anemia without 

increasing the risk of iron overload. 

2.4 	Hepcidin 

[0009] 	Under anemic or hypoxic conditions, not only is erythropoietin expression increased, 

leading to a stimulation of erythropoietic activity, but in parallel, hepcidin gene expression is 

decreased. Hepcidin blocks the action of ferroportin. Ferroportin moves iron out of cells. 

Therefore, when hepcidin expression is decreased in a subject, ferroportin action is unblocked, 

and iron is released from the cells, thereby increasing the risk of iron overload in a subject. A 

need exists for treatment of anemias without decreasing the levels of hepcidin, especially in 

situations where iron overload is a concern. Erythroferrone has been identified as a suppressor 

of hepcidin (Kautz et al. 2014, Nature Genetics, Advance Online Publication on June 1, 2014, 

Identification of erythroferrone as an erythroid regulator of iron metabolism). 

3 	SUMMARY OF THE INVENTION 

3.1 	Dosing 

[0010] 	Disclosed herein are dosing regimens wherein specific doses of a compound having a 

structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), or a 

compound selected from Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, 

Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, Compound 11, 

Compound 12, Compound 13, Metabolite 1, and Metabolite 2 or a pharmaceutically acceptable 

salt, solvate, or hydrate thereof are administered according to a specific dosing regimen to 

modulate HIF prolyl hydroxylase, thereby stabilizing HIF-alpha, and thereby treating anemia 

(e.g. anemia secondary to chronic kidney disease). See Section 5.2 for a description of these 

formulae and compounds. Further disclosed herein are specific doses and unit dosage forms of a 
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compound having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of 

Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, Compound 

4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, and Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof In specific embodiments, the 

compound is {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid. In certain 

specific embodiments, the compound is a pharmaceutically acceptable salt of Compound 1. In 

certain specific embodiments, the compound is a solvate of Compound 1. In certain specific 

embodiments, the compound is a hydrate of Compound 1. 

[0011] 	In certain embodiments, described herein are methods for treating or preventing a 

disease ameliorated by modulation of HIF prolyl hydroxylase comprising administering to a 

patient having a disease ameliorated by modulation of HIF prolyl hydroxylase an effective 

amount of a compound having a structure of Formula (I), Formula (II), Formula (III), Formula 

(IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, 

Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 

10, Compound 11, Compound 12, Compound 13, Metabolite 1, and Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof In specific embodiments, the 

compound is Compound 1. In specific embodiments, the compound is Compound 7. 

[0012] 	In certain embodiments, a daily dose of a compound having a structure of Formula (I), 

Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 

Metabolite 1, and Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof 

for the uses described herein is about 100 mg, about 110 mg, about 120 mg, about 130 mg, about 

140 mg, about 150 mg, about 160 mg, about 170 mg, about 180 mg, about 190 mg, about 200 

mg, about 210 mg, about 220 mg, about 230 mg, about 240 mg, about 250 mg, about 260 mg, 

about 270 mg, about 280 mg, about 290 mg, about 300 mg, about 310 mg, about 320 mg, about 

330 mg, about 340 mg, about 350 mg, about 360 mg, about 370 mg, about 380 mg, about 390 

mg, about 400 mg, about 410 mg, about 420 mg, about 430 mg, about 440 mg, about 450 mg, 

about 600 mg, or about 750 mg. In certain such embodiments, the daily dose is about 150 mg, 

about 300 mg, about 450 mg, or about 600 mg. Such daily doses may be administered orally, 
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once daily, twice daily, or three times daily, preferably once daily. In certain embodiments, the 

daily dose is 2mg/kg, 2.1mg/kg, 2.2mg/kg, 2.3mg/kg, 2.4mg/kg, 2.5mg/kg, 2.6mg/kg, 2.7mg/kg, 

2.8mg/kg, 2.9mg/kg, 3mg/kg, 3.1mg/kg, 3.2mg/kg, 3.3mg/kg, 3.4mg/kg, 3.5mg/kg, 3.6mg/kg, 

3.7mg/kg, 3.8mg/kg, 3.9mg/kg, or 4mg/kg. 

[0013] 	In certain embodiments, provided herein are methods for treating or preventing anemia, 

such as anemia secondary to chronic kidney disease, comprising administering to a patient 

having anemia an effective amount of an effective amount of a compound having a structure of 

Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound 

selected from Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 

6, Compound 7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, 

Compound 13, Metabolite 1, and Metabolite 2 or a pharmaceutically acceptable salt, solvate, or 

hydrate thereof. In certain such embodiments, a daily dose a compound having a structure of 

Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound 

selected from Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 

6, Compound 7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, 

Compound 13, Metabolite 1, and Metabolite 2 or a pharmaceutically acceptable salt, solvate, or 

hydrate thereof, specifically a daily dose of Compound 1 is about 100 mg, about 110 mg, about 

120 mg, about 130 mg, about 140 mg, about 150 mg, about 160 mg, about 170 mg, about 180 

mg, about 190 mg, about 200 mg, about 210 mg, about 220 mg, about 230 mg, about 240 mg, 

about 250 mg, about 260 mg, about 270 mg, about 280 mg, about 290 mg, about 300 mg, about 

310 mg, about 320 mg, about 330 mg, about 340 mg, about 350 mg, about 360 mg, about 370 

mg, about 380 mg, about 390 mg, about 400 mg, about 410 mg, about 420 mg, about 430 mg, 

about 440 mg, about 450 mg, about 600 mg, or about 750 mg. In certain such embodiments, the 

daily dose is about 150 mg, about 300 mg, about 450 mg, or about 600 mg. Such daily doses 

may be administered orally, once daily, twice daily, or three times daily, preferably once daily. 

In certain embodiments, the daily dose is 2mg/kg, 2.1mg/kg, 2.2mg/kg, 2.3mg/kg, 2.4mg/kg, 

2.5mg/kg, 2.6mg/kg, 2.7mg/kg, 2.8mg/kg, 2.9mg/kg, 3mg/kg, 3.1mg/kg, 3.2mg/kg, 3.3mg/kg, 

3.4mg/kg, 3.5mg/kg, 3.6mg/kg, 3.7mg/kg, 3.8mg/kg, 3.9mg/kg, or 4mg/kg. 

[0014] 	In certain embodiments, provided herein are a unit dosage form comprising a compound 

having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), 

or a compound selected from Compound 1, Compound 2, Compound 3, Compound 4, 
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Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, and Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof, specifically Compound 1, in an 

amount of about 150 mg. In certain such embodiments, the unit dosage form is a tablet or 

capsule. 

[0015] 	In certain embodiments, provided herein are methods of maintaining the level of 

hemoglobin in a patient having anemia, such as anemia secondary to chronic kidney disease, at a 

level of at least about 8.0 g/dL and at or below about 13.0 g/dL, at least about 8.5 g/dL and at or 

below 13.0 g/dL, at least about 9.0 g/dL and at or below 13.0 g/dL, at least about 9.5 g/dL and at 

or below 13.0 g/dL, or at least about 10.0 g/dL and at or below about 13.0 g/dL, comprising 

administering an effective amount of a compound having a structure of Formula (I), Formula 

(II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, 

Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 

8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, and 

Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof, specifically 

Compound 1, to a patient having anemia. In certain such embodiments, provided herein are 

maintaining the level of hemoglobin in a patient having anemia at a level of at least about 11.0 

g/dL, such as at least about 11.0 g/dL and at or below about 13.0 g/dL, comprising administering 

an effective amount of a compound having a structure of Formula (I), Formula (II), Formula 

(III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, 

Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 

9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, and Metabolite 2 

or a pharmaceutically acceptable salt, solvate, or hydrate thereof, specifically Compound 1. In 

certain such embodiments, a daily dose of a compound having a structure of Formula (I), 

Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 

Metabolite 1, and Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof, 

specifically Compound 1, is about 150 mg, about 300 mg, about 450 mg, about 600, or about 750 

mg. In certain such embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, 

or about 600 mg. Such daily doses may be administered orally, once daily, twice daily, or three 
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times daily, preferably once daily. In certain embodiments, the daily dose is 2mg/kg, 2.1mg/kg, 

2.2mg/kg, 2.3mg/kg, 2.4mg/kg, 2.5mg/kg, 2.6mg/kg, 2.7mg/kg, 2.8mg/kg, 2.9mg/kg, 3mg/kg, 

3.1mg/kg, 3.2mg/kg, 3.3mg/kg, 3.4mg/kg, 3.5mg/kg, 3.6mg/kg, 3.7mg/kg, 3.8mg/kg, 3.9mg/kg, 

or 4mg/kg. 

[0016] 	In certain embodiments, provided herein are methods for increasing the level of 

hemoglobin in a patient having anemia, such as anemia of chronic kidney disease, by at least 

about 0.1 g/dL, by at least about 0.2 g/dL, by at least about 0.3 g/dL, by at least about 0.4 g/dL, 

by at least about 0.5 g/dL, by at least about 0.6 g/dL, by at least about 0.7 g/dL, by at least about 

0.8 g/dL, by at least about 0.9 g/dL, by at least about 1.0 g/dL, by at least about 1.1 g/dL, by at 

least about 1.2 g/dL, by at least about 1.3 g/dL, by at least about 1.4 g/dL, or by at least about 1.5 

g/dL relative to a baseline hemoglobin level in a patient, comprising administering an effective 

amount a compound having a structure of Formula (I), Formula (II), Formula (III), Formula 

(IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, 

Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 

10, Compound 11, Compound 12, Compound 13, Metabolite 1, and Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof, preferably Compound 1, to a patient 

having anemia. In certain such embodiments, such a daily dose is about 150 mg, about 300 mg, 

about 450 mg, about 600, or about 750 mg of a compound having a structure of Formula (I), 

Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 

Metabolite 1, and Metabolite 2. In certain such embodiments, the daily dose is about 150 mg, 

about 300 mg, about 450 mg, or about 600 mg. Such daily doses may be administered orally, 

once daily, twice daily, or three times daily, preferably once daily. 

[0017] 	In certain embodiments, provided herein is a method for treating or preventing anemia in 

a patient, wherein the method comprises administering to the patient a pharmaceutically effective 

amount of a compound having a structure of Formula (I), Formula (II), Formula (III), Formula 

(IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, 

Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 

10, Compound 11, Compound 12, Compound 13, Metabolite 1, and Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof, wherein the pharmaceutically 
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effective amount is suitable to increase the level of hemoglobin by at least about 0.5 g/dL, by at 

least about 0.6 g/dL, by at least about 0.7 g/dL, by at least about 0.8 g/dL, by at least about 0.9 

g/dL, by at least about 1.0 g/dL, by at least about 1.2 g/dL, or by at least about 1.5 g/dL relative 

to a baseline hemoglobin level in the patient while: 

a) restoring or maintaining the diurnal pattern of EPO serum levels; 

b) increasing the total iron binding capacity; 

c) increasing the total iron binding capacity without increasing significantly the total iron levels; 

and/or 

c) not significantly decreasing hepcidin levels. 

[0018] 	In certain embodiments, provided herein is a compound as disclosed in section 5.2 for 

the treatment of a disease, condition, or disorder as disclosed in sections 5.4 and 5.7 at a dose as 

disclosed in 5.5. 

3.2 	Erythropoietin 

[0019] 	In certain embodiments, provided herein are various methods for treating a disease or 

condition related to diminished endogenous production of erythropoietin (EPO), comprising 

administering to a patient having a disease or condition related to diminished endogenous 

production of EPO a sufficient number of successive doses of a HIF prolyl hydroxylase inhibitor 

or a HIF-alpha stabilizer, so as to raise the level of hemoglobin relative to a baseline hemoglobin 

level in a patient, while mimicking the diurnal variation of serum EPO levels in healthy 

individuals, wherein the HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer is a 

compound having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of 

Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, Compound 

4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, and Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof. 

[0020] 	In certain embodiments, provided herein are methods for treating a disease or condition 

related to diminished endogenous production of erythropoietin (EPO), comprising administering 

to a patient having a disease or condition related to diminished endogenous production of EPO a 

sufficient number of successive doses of a HIF prolyl hydroxylase inhibitor or a HIF-alpha 

stabilizer so as to raise the level of hemoglobin relative to a baseline hemoglobin level in a 

patient, wherein the time period between the administration of at least one of said successive 
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doses and the administration of the immediately preceding dose is a sufficient time period to 

permit the level of serum EPO in a patient to return to about baseline serum EPO level, wherein 

the HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer is a compound having a structure 

of Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound 

selected from Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 

6, Compound 7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, 

Compound 13, Metabolite 1, and Metabolite 2 or a pharmaceutically acceptable salt, solvate, or 

hydrate thereof. In certain such embodiments, the cardiovascular side-effects and risk of 

thromboembolic events associated with administration of exogenous EPO are minimized. 

[0021] 	In certain embodiments, provided herein are methods for treating a disease or condition 

related to diminished endogenous production of erythropoietin (EPO), comprising administering 

to a patient having a disease or condition related to diminished endogenous production of EPO a 

sufficient number of successive doses of a HIF prolyl hydroxylase inhibitor or a HIF-alpha 

stabilizer so as to raise the level of hemoglobin relative to a baseline hemoglobin level in a 

patient, wherein prior to the addition of one or more doses following the initial dose the level of 

serum EPO returns to about a baseline level, wherein the HIF prolyl hydroxylase inhibitor or a 

HIF-alpha stabilizer is a compound having a structure of Formula (I), Formula (II), Formula 

(III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, 

Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 

9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, and Metabolite 2 

or a pharmaceutically acceptable salt, solvate, or hydrate thereof. In certain such embodiments, 

the cardiovascular side-effects and risk of thromboembolic events associated with administration 

of exogenous EPO are minimized. 

[0022] 	In certain embodiments, provided herein are methods for treating a disease or condition 

related to diminished endogenous production of erythropoietin (EPO), comprising administering 

to a patient having a disease or condition related to diminished endogenous production of EPO a 

sufficient number of successive doses of a HIF prolyl hydroxylase inhibitor or a HIF-alpha 

stabilizer so as to raise the level of hemoglobin relative to a baseline hemoglobin level in a 

patient without significantly increasing the level of serum EPO relative to the baseline level of 

serum EPO, wherein the HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer is a 

compound having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of 
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Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, Compound 

4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, and Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof. In certain such embodiments, the 

cardiovascular side-effects and risk of thromboembolic events associated with administration of 

exogenous EPO are minimized. 

[0023] 	In certain such embodiments, the level of serum EPO returns to about baseline level 

within about one week, about six days, about five days, about four days, about three days, about 

two days, about twenty four hours, about eighteen hours, or about twelve hours of administering 

a dose of a HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer disclosed herein. 

[0024] 	In certain embodiments, the level of serum EPO returns to within about 5 mIU/mL, 

about 4 mIU/mL, about 3 mIU/mL, about 2 mIU/mL, or about 1 mIU/mL of the baseline level of 

EPO. 

[0025] 	In certain embodiments, the level of hemoglobin is raised by between about 0.1 and 

about 1.0 g/dL over a period of one week relative to the baseline hemoglobin level. In certain 

such embodiments, the level of hemoglobin is raised by about 0.1 g/dL over a period of one 

week relative to the baseline hemoglobin level. 

[0026] 	In certain embodiments, the level of hemoglobin is raised by between about 0.1 and 

about 1.0 g/dL over a period of two weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the level of hemoglobin is raised by about 0.1 g/dL over a period of two 

weeks relative to the baseline hemoglobin level. 

[0027] 	In certain embodiments, the level of hemoglobin is raised by between about 0.1 and 

about 1.0 g/dL over a period of three weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the level of hemoglobin is raised by about 0.5 g/dL over a period of three 

weeks relative to the baseline hemoglobin level. 

[0028] 	In certain embodiments, the level of hemoglobin is raised by between about 0.1 and 

about 1.0 g/dL over a period of four weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the level of hemoglobin is raised by about 0.6 g/dL over a period of four 

weeks relative to the baseline hemoglobin level. 

[0029] 	In certain embodiments, the disease or condition is anemia. In certain such 

embodiments, the anemia is anemia secondary to chronic kidney disease (CKD). In certain such 
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embodiments, the chronic kidney disease is stage 3, 4, or 5 chronic kidney disease. In certain 

such embodiments, the chronic kidney disease is pre-dialysis chronic kidney disease. 

[0030] 	In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer is 

administered once daily. In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-

alpha stabilizer is administered orally. 

[0031] 	In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer is 

Compound 1 or a pharmaceutically acceptable salt, solvate or hydrate thereof 

[0032] 	In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer is 

Compound 7 or a pharmaceutically acceptable salt, solvate or hydrate thereof 

[0033] 	In certain embodiments, provided herein is a compound as disclosed in section 5.2 for 

the treatment of a disease, condition, or disorder as disclosed in sections 5.4 and 5.7 at a dose as 

disclosed in 5.5, specifically at a dose suitable to mimic natural EPO diurnal pattern (see Section 

5.3.1). 

3.3 	Iron Metabolism 

[0034] 	Conventionally, it has been thought that in order to effectively treat a disease or 

condition related to diminished endogenous production of erythropoietin (EPO), such as anemia 

or anemia secondary to chronic kidney disease an increase in serum iron levels and an increase in 

transferrin saturation (TSAT) was desired. Surprisingly, it has been found that a disease or 

condition related to diminished endogenous production of erythropoietin (EPO) or a disease or 

condition related to deficiencies in endogenous hemoglobin production, such as anemia or 

anemia secondary to chronic kidney disease, may be effectively treated by raising total iron 

binding capacity while not increasing serum iron levels, thereby resulting in a decrease of 

transferrin saturation. Accordingly, unwanted side-effects associated with increased serum iron 

levels may be reduced or avoided. 

[0035] 	In certain embodiments, provided herein is a method of treating a disease or condition 

related to diminished endogenous production of erythropoietin (EPO), comprising administering 

to a patient having a disease or condition related to diminished endogenous production of EPO a 

sufficient number of successive doses of a HIF prolyl hydroxylase inhibitor or a HIF-alpha 

stabilizer so as to raise the total iron binding capacity (TIBC) relative to a baseline TIBC in a 

patient, without significantly increasing the serum iron level relative to a baseline serum iron 

level. 
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[0036] 	In certain embodiments, provided herein is a method for treating or preventing anemia in 

a subject, wherein the method comprises administering to the subject a pharmaceutically 

effective amount of a compound having a structure of Formula (I), Formula (II), Formula (III), 

Formula (IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, 

Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 

9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, and Metabolite 2 

or a pharmaceutically acceptable salt, solvate, or hydrate thereof. In certain, more specific 

embodiments, the pharmaceutically effective amount of a compound having a structure of 

Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound 

selected from Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 

6, Compound 7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, 

Compound 13, Metabolite 1, and Metabolite 2 or a pharmaceutically acceptable salt, solvate, or 

hydrate thereof is suitable to raise TIBC at least about 10 iLig/dL, at least about 20 iLig/dL, at least 

about 30 iLig/dL, at least about 40 iLig/dL, at least about 50 iLig/dL, or at least about 60 iLig/dL 

relative to baseline TIBC and/or the level of hemoglobin by at least about 0.5 g/dL, by at least 

about 0.6 g/dL, by at least about 0.7 g/dL, by at least about 0.8 g/dL, by at least about 0.9 g/dL, 

by at least about 1.0 g/dL, by at least about 1.2 g/dL, or by at least about 1.5 g/dL relative to a 

baseline hemoglobin level in the patient while: 

a) restoring or maintaining the diurnal pattern of EPO serum levels; and/or 

b) maintaining pre-treatment levels of total iron (i.e., without increasing significantly the total 

iron levels); and/or 

c) not significantly decreasing hepcidin levels. 

[0037] 	In certain embodiments, provided herein are methods of treating a disease or condition 

related to diminished endogenous production of erythropoietin (EPO) while minimizing the 

cardiovascular side-effects and risk of thromboembolic events associated with increased serum 

iron levels, comprising administering to a patient having a disease or condition related to 

diminished endogenous production of EPO a sufficient number of successive doses of a HIF 

prolyl hydroxylase inhibitor or a HIF-alpha stabilizer so as to raise the total iron binding capacity 

(TIBC) relative to a baseline TIBC in a patient, without significantly increasing the serum iron 

level relative to a baseline serum iron level. 
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[0038] 	In certain embodiments, the transferrin saturation (TSAT) decreases relative to a 

baseline TSAT. In certain embodiments, the serum iron level decreases relative to a baseline 

serum iron level. 

[0039] 	In certain embodiments, the TIBC increases by at least about 10 µg/dL, at least about 20 

µg/dL, at least about 30 µg/dL, at least about 40 µg/dL, at least about 50 µg/dL, or at least about 

60 µg/dL relative to a baseline TIBC. 

[0040] 	In certain embodiments, the TIBC increase relative to a baseline TIBC occurs over about 

1 week, over about 2 weeks, over about 3 weeks, over about 4 weeks, over about 5 weeks, or 

over about 6 weeks. 

[0041] 	In certain embodiments, the serum iron level increases by less than about 20 µg/dL, less 

than about 15 µg/dL, less than about 10 µg/dL, or less than about 5 µg/dL relative to a baseline 

serum iron level. 

[0042] 	In certain embodiments, the disease or condition is anemia. In certain such 

embodiments, the anemia is anemia secondary to chronic kidney disease (CKD). In certain such 

embodiments, the chronic kidney disease is stage 3, 4, or 5 chronic kidney disease. In certain 

such embodiments, the chronic kidney disease is pre-dialysis chronic kidney disease. 

[0043] 	In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer is 

administered once daily. 

[0044] 	In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer is 

administered orally. 

[0045] 	In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer is a 

heterocyclic carboxamide. In certain such embodiments, the HIF prolyl hydroxylase inhibitor or 

HIF-alpha stabilizer is selected from a pyridine carboxamide, a quinoline carboxamide, and an 

isoquinoline carboxamide. In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF- 

alpha stabilizer is a compound having a structure of Formula (I), Formula (II), Formula (III), 

Formula (IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, 

Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 

9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, and Metabolite 2 

or a pharmaceutically acceptable salt, solvate, or hydrate thereof 

[0046] 	In certain embodiments, provided herein is a compound as disclosed in section 5.2 for 

the treatment of a disease, condition, or disorder as disclosed in sections 5.4 and 5.7 at a dose as 
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disclosed in 5.5, specifically at a dose suitable to increase total iron binding capacity as described 

in Section 5.3.2. 

3.4 	Hepcidin 

[0047] 	Surprisingly, it has been found that certain types of anemia, such as non-severe anemia 

secondary to chronic kidney disease, non-severe anemia secondary to chronic heart failure, or 

idiopathic anemia of aging, may be treated by raising serum hemoglobin levels without 

decreasing hepcidin expression. Accordingly, hepcidin expression is similar to the expression in 

healthy adults and functions to regulate iron transport normally. 

[0048] 	In certain embodiments, provided herein is a method of treating a disease or condition 

selected from non-severe anemia secondary to chronic kidney disease, non-severe anemia 

secondary to congestive heart failure, and idiopathic anemia of aging, comprising administering 

to a patient having non-severe anemia secondary to chronic kidney disease, non-severe anemia 

secondary to congestive heart failure, or idiopathic anemia of aging a sufficient number of 

successive doses of a HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer so as to raise the 

serum hemoglobin levels relative to a baseline serum hemoglobin level in a patient, without 

significantly decreasing hepcidin expression relative to a baseline hepcidin expression level. 

[0049] 	In certain embodiments, the serum hemoglobin level is raised by between about 0.1 and 

about 1.0 g/dL over a period of one week relative to the baseline hemoglobin level. In certain 

such embodiments, the serum hemoglobin level is raised by about 0.1 g/dL over a period of one 

week relative to the baseline hemoglobin level. 

[0050] 	In certain embodiments, the serum hemoglobin level is raised by between about 0.1 and 

about 1.0 g/dL over a period of two weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the serum hemoglobin level is raised by about 0.1 g/dL over a period of two 

weeks relative to the baseline hemoglobin level. 

[0051] 	In certain embodiments, the serum hemoglobin level is raised by between about 0.1 and 

about 1.0 g/dL over a period of three weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the serum hemoglobin level is raised by about 0.5 g/dL over a period of three 

weeks relative to the baseline hemoglobin level. 

[0052] 	In certain embodiments, the serum hemoglobin level is raised by between about 0.1 and 

about 1.0 g/dL over a period of four weeks relative to the baseline hemoglobin level. In certain 
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such embodiments, the serum hemoglobin level is raised by about 0.6 g/dL over a period of four 

weeks relative to the baseline hemoglobin level. 

[0053] 	In certain embodiments, the serum hemoglobin level is raised by between about 0.1 and 

about 1.0 g/dL over a period of five weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the serum hemoglobin level is raised by about 0.6 g/dL over a period of five 

weeks relative to the baseline hemoglobin level. 

[0054] 	In certain embodiments, the serum hemoglobin level is raised by between about 0.1 and 

about 1.0 g/dL over a period of six weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the serum hemoglobin level is raised by about 0.6 g/dL over a period of six 

weeks relative to the baseline hemoglobin level. 

[0055] 	In certain embodiments, hepcidin expression decreases less than about 20%, less than 

about 15%, less than about 10% relative to the baseline hepcidin expression level, less than about 

5%, less than about 4%, less than about 3%, less than about 2%, or less than about 1% relative to 

the baseline hepcidin expression level. 

[0056] 	In certain embodiments, the disease or condition is non-severe anemia secondary to 

chronic kidney disease. In certain embodiments, the disease or condition is non-severe 

congestive heart failure. In certain embodiments, the disease or condition is idiopathic anemia of 

aging. 

[0057] 	In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer is 

administered once daily. In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-

alpha stabilizer is administered orally. 

[0058] 	In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer is a 

heterocyclic carboxamide. In certain such embodiments, the HIF prolyl hydroxylase inhibitor or 

HIF-alpha stabilizer is selected from a pyridine carboxamide, a quinoline carboxamide, and an 

isoquinoline carboxamide. 

[0059] 	In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer is a 

compound having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of 

Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, Compound 

4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, and Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof. In a specific embodiment, the HIF 
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prolyl hydroxylase inhibitor or HIF-alpha stabilizer is Compound 1 or a pharmaceutically 

acceptable salt, solvate, or hydrate thereof. In a specific embodiment, the HIF prolyl 

hydroxylase inhibitor or HIF-alpha stabilizer is Compound 7 or a pharmaceutically acceptable 

salt, solvate, or hydrate thereof. 

[0060] 	In certain embodiments, provided herein is a compound as disclosed in section 5.2 for 

the treatment of a disease, condition, or disorder as disclosed in sections 5.4 and 5.7 at a dose as 

disclosed in 5.5, specifically at a dose suitable to treat anemia without decreasing hepcidin levels 

as described in Section 5.3.3 and/or increase erythroferrone levels as described in Section 5.3.4. 

4 	BRIEF DESCRIPTION OF THE FIGURES 

[0061] 	FIG. la shows the serum concentration of Compound 1 in healthy male adults over 

twenty-four hours. 

[0062] 	FIG. lb  shows the EPO response in healthy male adults over twenty-four hours after 

administration of Compound 1. 

[0063] 	FIG. 2 shows the EPO levels over twenty four hours in patients with anemia secondary 

to chronic kidney disease after administration of Compound 1. 

[0064] 	FIG. 3 shows the concentration of Compound 1 in patients with anemia secondary to 

chronic kidney disease over twenty-four hours. 

[0065] 	FIG. 4 shows the change in hemoglobin from baseline in patients with anemia secondary 

to chronic kidney disease when Compound 1 is administered at various doses. 

[0066] 	FIG. 5 shows the hemoglobin, reticulocyte, and EPO levels in patients with anemia 

secondary to chronic kidney disease over six weeks of treatment with Compound 1. 

[0067] 	FIG. 6 shows the mean (± SE) absolute change from the mean baseline for hemoglobin 

and ferritin in a dose escalation study in patients with anemia secondary to chronic kidney 

disease. 

[0068] 	FIG. 7 shows an increase in total iron binding capacity in patients with anemia 

secondary to chronic kidney disease over six weeks, while also showing no significant increase 

in serum iron levels when treated with Compound 1. 

[0069] 	FIG. 8 shows an increase in serum hemoglobin levels relative to baseline in patients 

with anemia secondary to chronic kidney disease over six weeks when treated with Compound 1. 
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[0070] 	FIG. 9 shows that at low doses, hepcidin expression does not decrease relative to 

baseline in patients with anemia secondary to chronic kidney disease over six weeks when 

treated with Compound 1. 

5 	DETAILED DESCRIPTION 

[0071] 	In certain embodiments, provided herein is a method for treating or preventing anemia in 

a patient, wherein the method comprises administering to the patient a pharmaceutically effective 

amount of a compound having a structure of Formula (I), Formula (II), Formula (III), Formula 

(IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, 

Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 

10, Compound 11, Compound 12, Compound 13, Metabolite 1, and Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof, wherein the pharmaceutically 

effective amount is suitable to increase the level of hemoglobin by at least about 0.2 g/dL, 0.3 

g/dL, 0.4 g/dL, 0.5 g/dL, by at least about 0.6 g/dL, by at least about 0.7 g/dL, by at least about 

0.8 g/dL, by at least about 0.9 g/dL, by at least about 1.0 g/dL, by at least about 1.2 g/dL, or by at 

least about 1.5 g/dL relative to a baseline hemoglobin level in the patient while: a) restoring or 

maintaining the diurnal pattern of EPO serum levels; and/or b) increasing the total iron binding 

capacity; and/or c) increasing the total iron binding capacity without increasing significantly the 

total iron levels; and/or c) not significantly decreasing hepcidin levels. 

5.1 	Definitions and Abbreviations 

[0072] 	In certain embodiments, as used throughout the description and claims of this 

specification the word "comprise" and other forms of the word, such as "comprising" and 

"comprises," means including but not limited to, and is not intended to exclude, for example, 

other additives, components, integers, or steps. In certain embodiments, as used in the 

description and the appended claims, the singular forms "a," "an," and "the" include plural 

referents unless the context clearly dictates otherwise. Thus, for example, reference to "a 

composition" includes mixtures of two or more such compositions. In certain embodiments, 

"optional" or "optionally" means that the subsequently described event or circumstance can or 

cannot occur, and that the description includes instances where the event or circumstance occurs 

and instances where it does not 
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[0073] 	As used herein, an "alkyl" group is a saturated straight chain or branched non-cyclic 

hydrocarbon having, for example, from 1 to 12 carbon atoms, 1 to 9 carbon atoms, 1 to 6 carbon 

atoms, 1 to 4 carbon atoms, or 2 to 6 carbon atoms. Representative alkyl groups include -methyl, 

-ethyl, -n-propyl, -n-butyl, -n-pentyl and -n-hexyl; while branched alkyls include -isopropyl, -

sec-butyl, -iso-butyl, -tent-butyl, -iso-pentyl, 2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 

2,3-dimethylbutyl and the like. 

[0074] 	C1 _6  alkyl units include the following non-limiting examples: methyl (C1), ethyl (C2), n- 

propyl (C3), iso-propyl (C3), n-butyl (C4), sec-butyl (C4), iso-butyl (C4), tert-butyl (C4), n-pentyl 

(C5), tert-pentyl (C5), neo-pentyl (C5), iso-pentyl (C5), sec-pentyl (C5), 3-pentyl (C5), n-hexyl 

(C6), iso-hexyl (C6), neo-hexyl (C6), 3-methylpentyl (C6), 4-methylpentyl (C6), 3-methylpentan- 

2-yl (C6), 4-methylpentan-2-y1 (C6), 2,3-dimethylbutyl (C6), 3,3-dimethylbutan-2-y1 (C6), 2,3-

dimethylbutan-2-y1 (C6), and the like. 

[0075] 	As used herein, an "alkenyl" group is a partially unsaturated straight chain or branched 

non-cyclic hydrocarbon containing at least one carbon-carbon double bond and having, for 

example, from 1 to 6 carbon atoms. Representative alkenyl groups include propenyl and the like. 

[0076] 	As used herein, an "alkynyl" group is a partially unsaturated straight chain or branched 

non-cyclic hydrocarbon containing at least one carbon-carbon triple bond and having, for 

example, from 2 to 6 carbon atoms. Representative alkynyl groups include propynyl, butynyl 

and the like. 

[0077] 	As used herein, an "alkoxy" group is an alkyl-O- group in which the alkyl group is as 

defined herein. Representative alkoxy groups include methoxy, ethoxy, n-propoxy, isopropoxy 

and n-butoxy. 

[0078] 	As used herein, an "cycloalkyl" group is a saturated cyclic alkyl group of from 3 to 6 

carbon atoms having a single cyclic ring. Representative cycloalkyl groups include cyclopropyl, 

cyclobutyl, and cyclopentyl. 

[0079] 	As used herein, an "cycloalkenyl" group is a partially unsaturated cyclic alkyl group 

containing at least one carbon-carbon double bond and from 3 to 6 carbon atoms having a single 

cyclic ring. Representative cycloalkenyl groups include cyclopropenyl and cyclobutenyl. 

[0080] 	As used herein, a "cycloalkoxy" group is a cycloalkyl-O- group in which the cycloalkyl 

group is as defined herein. Representative cycloalkoxy groups include cyclopropyloxy, 

cyclobutyloxy and cyclopentyloxy. 
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[0081] 	As used herein, a "haloalkyl" group is an alkyl group as defined herein above with one 

or more (e.g., 1 to 5) hydrogen atoms are replaced by halogen atoms. Representative haloalkyl 

groups include CF3, CHF2, CH2F, CC13, CF3CH2CH2  and CF3CF2. 

[0082] 	As used herein, a "halocycloalkyl" group is a cycloalkyl group as defined herein above 

with one or more (e.g., 1 to 5) hydrogen atoms are replaced by halogen atoms. Representative 

halocycloalkyl groups include 2,2-difluorocyclopropyl, 2,2-dichlorocyclopropyl, 2,2-

dibromocyclopropyl, tetrafluorocyclopropyl, 3,3-difluorocyclobutyl and 2,2,3,3-

tetrafluorocyclobutyl. 

[0083] 	As used herein, a "heterocycloalkyl" group is a saturated ring of 4 to 7 atoms, preferably 

5 or 6 ring atoms, wherein 1 or 2 ring members are selected from the group consisting of 0, S 

and NR" and the remaining atoms are carbon. There are no adjacent oxygen and/or sulfur atoms 

in the rings. Representative heterocycloalkyl groups are piperidyl, pyrrolidinyl, piperazinyl, 

morpholinyl, thiomorpholinyl, thiazolidinyl, 1,3-dioxolanyl, 1,4-dioxanyl, oxazolinyl, 

tetrahydrofuranyl, tetrahydrothiophenyl and tetrahydrothiopyranyl. 

[0084] 	As used herein, an "aryl" group is an aromatic monocyclic or multi-cyclic ring system 

comprising 6 to 10 carbon atoms. Representative aryl groups include phenyl and naphthyl. 

[0085] 	As used herein, a "heteroaryl" is a single ring, bicyclic or benzofused heteroaromatic 

group of 5 to 10 atoms comprised of 2 to 9 carbon atoms and 1 to 4 heteroatoms independently 

selected from the group consisting of N, 0 and S, provided that the rings do not include adjacent 

oxygen and/or sulfur atoms. N-oxides of the ring nitrogens are also included. Representative 

single-ring heteroaryl groups include pyridyl, oxazolyl, isoxazolyl, oxadiazolyl, furanyl, pyrrolyl, 

thienyl, imidazolyl, pyrazolyl, tetrazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrazinyl, 

pyrimidyl, pyridazinyl and triazolyl. Representative bicyclic heteroaryl groups are naphthyridyl 

(e.g., 1,5 or 1, 7), imidazopyridyl, pyridopyrimidinyl and 7-azaindolyl. Representative 

benzofused heteroaryl groups include indolyl, quinolyl, isoquinolyl, phthalazinyl, benzothienyl 

(i.e., thianaphthenyl), benzimidazolyl, benzofuranyl, benzoxazolyl, benzisoxazolyl, 

benzothiazolyl and benzofurazanyl. All positional isomers are contemplated, e.g., 2-pyridyl, 3-

pyridyl and 4-pyridyl. 

[0086] 	For the purposes of the present disclosure the terms "compound," "analog," and 

"composition of matter" stand equally well for the HIF prolyl hydroxylase enzyme inhibitors 

described herein, including all enantiomeric forms, diastereomeric forms, salts, tautomers, and 
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the like. The 

groups, inter 

following are 

with basic groups: 

phosphate, formate, 

succinate, tartrate, 

cations that can 

groups on the 

zinc, bismuth, 

pharmaceutically 

alcohol substituent 

In certain embodiments, 

interchangeably 

[0087] 	It should 

given that structure, 

stereochemistry 

or dashed lines, 

stereoisomers 

[0088] 	As used 

threshold as 

Anemia may 

chronic heart 

inflammatory 

compounds disclosed herein include all salt forms, for example, salts of 

alia, amines, as well as salts of acidic groups, inter alia, carboxylic acids. 

non-limiting examples of anions that can form pharmaceutically acceptable 

chloride, bromide, iodide, sulfate, bisulfate, carbonate, bicarbonate, 

acetate, propionate, butyrate, pyruvate, lactate, oxalate, malonate, 

fumarate, citrate, and the like. The following are non-limiting examples 

form pharmaceutically acceptable salts of the anionic form of acidic 

compounds described herein: sodium, lithium, potassium, calcium, magnesium, 

and the like. The following are non-limiting examples of cations that 

acceptable salts of the anionic form of phenolic, aryl alcohol, or heteroaryl 

groups on the compounds described herein: sodium, lithium, and 

terms "compound," "analog," and "composition of matter" 

throughout the present specification. . 

be noted that if there is a discrepancy between a depicted structure 

the depicted structure is to be accorded more weight. In addition, 

of a structure or a portion of a structure is not indicated with, for example, 

the structure or portion of the structure is to be interpreted as encompassing 

of it. 

herein, the term "anemia" is art-recognized and is defined by hemoglobin 

follows: 

both basic 

The 

salts 

maleate, 

of 

substituent 

can form 

potassium. 

are used 

and a name 

if the 

bold 

all 

to 

marrow 

Age or Gender Group Hemoglobin Threshold (g/dL) 

Children (0.50-4.99 yrs.) 11.0 

Children (5.00-11.99 yrs.) 11.5 

Children (12.00-14.99 yrs.) 12.0 

Non-pregnant Women (>15.00 yrs) 12.0 

Pregnant Women 11.0 

Men (>15.00 yrs) 13.0 

be chronic (e.g., anemia secondary to chronic kidney disease, anemia secondary 

failure, idiopathic anemia of aging, anemia of chronic disease, such as 

bowel disease or rheumatoid arthritis, myelodysplastic syndrome, bone 
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fibrosis, and other aplastic or dysplastic anemias), subacute (e.g., chemotherapy induced anemia, 

such as chemotherapy for treating cancer, hepatitis C, or other chronic disease that reduces bone 

marrow production), acute (e.g., blood loss from injury or surgery), nutrition related (e.g., iron 

deficiency or vitamin B12 deficiency), or hemaglobinpathies (e.g., sickle cell disease, 

thalassemia, etc.), or anemia due to prematurity, or anemia due to autologous blood donation. 

[0089] 	As used herein the term "non-severe anemia" refers to a patient having anemia wherein 

the hemoglobin is at least 9.0 g/dL. In certain such embodiments, non-severe anemia refers to 

anemia in a patient, wherein the patient does not require a transfusion. 

[0090] 	As used herein, the term "dose(s)" means a quantity of the compound or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof to be administered at one time. A 

dose may comprise a single unit dosage form, or alternatively may comprise more than a single 

unit dosage form (e.g., a single dose may comprise two tablets), or even less than a single unit 

dosage form (e.g., a single dose may comprise half of a tablet). Accordingly, if the compound is 

administered at a daily dose of 450 mg, once daily, then the dose of compound may be three 

tablets, each comprising 150 mg of compound administered once daily. 

[0091] 	As used herein, the term "daily dose" means a quantity of the compound, or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof that is administered in a 24 hour 

period. Accordingly, a daily dose may be administered all at once (i.e., once daily dosing) or 

alternatively the daily dosing may be divided such that administration of the compound is twice 

daily, three times daily, or even four times daily. When a daily dose is administered every day 

without interruption, the dosing is referred to as "continuous" dosing. 

[0092] 	As used herein, the term "unit dosage form(s)" includes tablets; caplets; capsules, such 

as soft elastic gelatin capsules; sachets; cachets; troches; lozenges; dispersions; powders; 

solutions; gels; liquid dosage forms suitable for oral or mucosal administration to a patient, 

including suspensions (e.g., aqueous or non-aqueous liquid suspensions), emulsions (e.g., oil-in-

water emulsions, or a water-in-oil liquid emulsion), solutions, and elixirs; and sterile solids (e.g., 

crystalline or amorphous solids) that can be reconstituted to provide liquid dosage forms suitable 

for oral or parenteral administration to a patient. The unit dosage form does not necessarily have 

to be administered as a single dose nor does a single unit dosage form necessarily constitute an 

entire dose. 
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[0093] 	As used herein, an "effective amount" refers to that amount of a compound or a 

pharmaceutically acceptable salt, solvate or hydrate thereof sufficient to provide a therapeutic 

benefit in the treatment of the disease or to delay or minimize symptoms associated with the 

disease. Certain preferred effective amounts are described herein. In certain embodiments, the 

compound is a compound disclosed herein. 

[0094] 	As used herein, the terms "prevent", "preventing" and "prevention" are art-recognized, 

and when used in relation to a condition, such as a local recurrence (e.g., pain), a disease such as 

cancer, a syndrome complex such as heart failure or any other medical condition, is well 

understood in the art, and includes administration of a compound provided herein or a 

pharmaceutically acceptable salt, solvate or hydrate thereof, which reduces the frequency of, or 

delays the onset of, symptoms of a medical condition in a subject relative to a subject which does 

not receive the composition. In certain embodiments, the compound is a compound that is not 

disclosed herein. In certain embodiments, the condition is a disease or condition related to 

diminished endogenous production of erythropoietin (EPO) or a disease or condition related to 

deficiencies in endogenous hemoglobin production, such as anemia or anemia secondary to 

chronic kidney disease. 

[0095] 	As used herein, the terms "treat", "treating" and "treatment" refer to the reversing, 

reducing, or arresting the symptoms, clinical signs, and underlying pathology of a condition in 

manner to improve or stabilize a subject's condition. The terms "treat" and "treatment" also refer 

to the eradication or amelioration of the disease or symptoms associated with the disease. In 

certain embodiments, such terms refer to minimizing the spread or worsening of the disease 

resulting from the administration of a compound provided herein or a pharmaceutically 

acceptable salt, solvate or hydrate thereof to a patient with such a disease. 

[0096] 	As used herein, the term "pharmaceutically acceptable salt" refers to a salt prepared 

from pharmaceutically acceptable non-toxic acids or bases including inorganic acids and bases 

and organic acids and bases. Suitable pharmaceutically acceptable base addition salts for a 

compound having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of 

Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, Compound 

4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, and Metabolite 2 include, but are not 

limited to, sodium, lithium, potassium, calcium, magnesium, zinc, bismuth, ammonium 
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(including alkyl substituted ammonium), amino acids (e.g., lysine, omithine, arginine, or 

glutamine), tromethamine, and meglumine. Suitable non-toxic acids include, but are not limited 

to, inorganic and organic acids such as acetic, alginic, anthranilic, benzenesulfonic, benzoic, 

camphorsulfonic, citric, ethanesulfonic, formic, fumaric, furoic, galacturonic, gluconic, 

glucuronic, glutamic, glycolic, hydrobromic, hydrochloric, isethionic, lactic, maleic, malic, 

mandelic, methanesulfonic, mucic, nitric, pamoic, pantothenic, phenylacetic, phosphoric, 

propionic, salicylic, stearic, succinic, sulfanilic, sulfuric, tartaric acid, and p-toluenesulfonic acid. 

Other examples of salts are well known in the art, see, e.g., Remington's Pharmaceutical 

Sciences, 22nd ed., Pharmaceutical Press, (2012). 

[0097] 	In certain embodiments, "pharmaceutically acceptable" is meant a material that is not 

biologically or otherwise undesirable, i.e., the material can be administered to an individual 

along with the relevant active compound without causing clinically unacceptable biological 

effects or interacting in a deleterious manner with any of the other components of the 

pharmaceutical composition in which it is contained. 

[0098] As used herein, the term "hydrate" means a compound provided herein or a 

pharmaceutically acceptable salt thereof, that further includes a stoichiometric or non-

stoichiometric amount of water bound by non-covalent intermolecular forces. 

[0099] 	As used herein, the term "solvate" means a compound provided herein or a 

pharmaceutically acceptable salt thereof, that further includes a stoichiometric or non-

stoichiometric amount of a solvent, other than water, bound by non-covalent intermolecular 

forces. 

[00100] As used herein, and unless otherwise indicated, the term "about" or "approximately" 

means an acceptable error for a particular value as determined by one of ordinary skill in the art, 

which depends in part on how the value is measured or determined. In certain embodiments, the 

term "about" or "approximately" means within 1, 2, 3, or 4 standard deviations. In certain 

embodiments, the term "about" or "approximately" means within 50%, 20%, 15%, 10%, 9%, 

8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0.5%, or 0.05% of a given value or range. In certain 

embodiments, ranges can be expressed herein as from "about" one particular value, and/or to 

"about" another particular value. When such a range is expressed, another aspect includes from 

the one particular value and/or to the other particular value. Similarly, when values are 

expressed as approximations, by use of the antecedent "about," it will be understood that the 
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particular value forms another aspect. It will be further understood that the endpoints of each of 

the ranges are significant both in relation to the other endpoint, and independently of the other 

endpoint. It is also understood that there are a number of values disclosed herein, and that each 

value is also herein disclosed as "about" that particular value in addition to the value itself. For 

example, if the value "10" is disclosed, then "about 10" is also disclosed. It is also understood 

that when a value is disclosed, then "less than or equal to" the value, "greater than or equal to the 

value," and possible ranges between values are also disclosed, as appropriately understood by the 

skilled artisan. For example, if the value "10" is disclosed, then "less than or equal to 10" as 

well as "greater than or equal to 10" is also disclosed. It is also understood that throughout the 

application data are provided in a number of different formats and that this data represent 

endpoints and starting points and ranges for any combination of the data points. For example, if 

a particular data point "10" and a particular data point "15" are disclosed, it is understood that 

greater than, greater than or equal to, less than, less than or equal to, and equal to 10 and 15 are 

considered disclosed as well as between 10 and 15. It is also understood that each unit between 

two particular units are also disclosed. For example, if 10 and 15 are disclosed, then 11, 12, 13, 

and 14 are also disclosed. 

[00101] In certain embodiments, the term subject or patient can refer to a mammal, such as a 

human, mouse, dog, donkey, horse, rat, guinea pig, bird, or monkey. In specific embodiments, a 

subject or a patient is a human subject or patient. 

[00102] In certain embodiments, a compound provided herein is Compound 1, namely 1[543-

chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid having the structure 

0 CI 	 N 

/ 	
H 	

CO2H 

OH 	0 

[00103] In certain embodiments, the compound may be 1[5-(3-chloropheny1)-3-

hydroxypyridine-2-carbonyl]amino} acetic acid, while in certain alternative embodiments, the 

compound may be a pharmaceutically acceptable salt of 1[5-(3-chloropheny1)-3-

hydroxypyridine-2-carbonyl]amino} acetic acid. In certain alternative embodiments, the 

compound may be a solvate of 1[5-(3-chloropheny1)-3-hydroxypyridine-2- 

carbonyl]amino} acetic acid. In certain alternative embodiments, the compound may be a 
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hydrate of {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid. In certain 

preferred embodiments, the invention relates to the compound in its parent form (i.e., not a salt, 

solvate, or hydrate). In certain alternative preferred embodiments, the invention relates to the 

compound or a pharmaceutically acceptable salt thereof. 

[00104] As used herein, the term "HIF prolyl hydroxylase" is art-recognized and may be 

abbreviated as "PHD". HIF prolyl hydroxylase is also known as "prolyl hydroxylase domain-

containing protein" which may be abbreviated as "PHD". In this regard, there are three different 

PHD isoforms, PHD1, PHD2, and PHD3, also referred to as EGLN2, EGLN1, and EGLN3, or 

HPH3, HPH2, and HPH1, respectively. In certain embodiments, HIF prolyl hydroxylase may 

refer to a particular target of the enzyme (e.g., HIF-la prolyl hydroxylase, HIF-2a prolyl 

hydroxylase, and/or HIF-3a prolyl hydroxylase). 

5.2 	Compounds 

[00105] In certain embodiments, a compound for use with the methods provided herein is a 

modulator of a HIF prolyl hydroxylase. In more specific embodiments, a compound for use with 

the methods provided herein is a modulator of a HIF-1-alpha prolyl hydroxylase. In other, more 

specific embodiments, a compound for use with the methods provided herein is a modulator of a 

HIF-2-alpha prolyl hydroxylase. In certain, even more specific embodiments, a compound for 

use with the methods provided herein is a modulator of a HIF-2-alpha prolyl hydroxylase that is 

more active against HIF-2-alpha prolyl hydroxylase than HIF-1-alpha prolyl hydroxylase by at 

least 10%, 20%, 25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, 100%, 125%, 150%, 175%, 

200%, 250%, 500%, 750%, or at least 1000%. Thus, in certain embodiments, a compound 

provided herein for use with the methods provided herein preferentially stabilizes HIF-2-alpha 

over HIF-1-alpha. To determine preferential stabilization of HIF-2-alpha over HIF-1-alpha, the 

concentrations of HIF-1-alpha and HIF-2-alpha in a subject with and without test compound can 

be determined using a HIF-1-alpha and a HIF-2-alpha ELISA kit. Care should be taken that the 

primary antibodies in the respective kits are not cross-reactive with the other HIF (i.e., the 

primary antibody against HIF-1-alpha reacts immunospecifically with HIF-1-alpha and does not 

cross-react with HIF-2-alpha; the primary antibody against HIF-2-alpha reacts 

immunospecifically with HIF-2-alpha and does not cross-react with HIF-1-alpha). 

[00106] In certain embodiments, a compound of the invention which is a HIF prolyl hydroxylase 

inhibitor or a HIF-alpha stabilizer is a heterocyclic carboxamide. In certain such embodiments, 
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the 

and 

heterocyclic carboxamide is selected from a pyridyl carboxamide, a quinoline carboxamide, 

an isoquinoline carboxamide. 

[00107] In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-alpha 

has a structure of Formula (I): 

stabilizer 

R 
N 

1 	
R

I
9 	0 

N 	).• , 
L 	R2  

OR3 	0 

or a 

Formula (I) 

pharmaceutically acceptable salt, solvate or hydrate thereof, wherein 

R and RI  are each independently: 

(i) hydrogen 
(ii) substituted or unsubstituted phenyl; or 
(iii) substituted or unsubstituted heteroaryl; 
said substitution selected from: 

(i) Cl-C4  alkyl; 
(ii) C3-C4  cycloalkyl; 
(iii) Cl-C4  alkoxy; 
(iv) C3-C4  cycloalkoxy; 
(v) Cl-C4  haloalkyl; 
(vi) C3-C4  halocycloalkyl; 
(vii) halogen; 
(viii) cyan; 
(ix) NHC(0)R4; 
(x) C(0)NR5aR5b; and 
(xi) heteroaryl; or 
(xii) two substituents are taken together to form a fused ring having from 

5 to 7 atoms; 

R4  is a C1-C4  alkyl or C3-C4  cycloalkyl; 

R5a and R5b  are each independently selected from: 

(i) hydrogen; 
(ii) CI-C4  alkyl; 
(iii) C3-C4  cycloalkyl; or 
(iv) R5a and R5b  are taken together to form a ring having from 3 to 7 atoms; 

R2  is selected from: 
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(i) OR6  
(ii) NR7aR7b; and 

R6  is selected from hydrogen and C1-C4  alkyl or C3-C4  cycloalkyl; 

R7a  and R7b  are each independently selected from: 

(i) hydrogen; 
(ii) C1-C4  alkyl or C3-C4  cycloalkyl; or 
(iii) R7a  and R7b  are taken together to form a ring having from 3 to 7 atoms; 

R3  is selected from hydrogen, methyl, and ethyl; 

L is a linking unit having a structure -[C(R8aR8Nn_ 

R8a  and R8b  are each independently selected from hydrogen, methyl and ethyl; 

n is an integer from 1 to 3; and 

R9  is selected from hydrogen and methyl. 

[00108] In certain, more specific embodiments, in Formula (I) R and RI  are not both hydrogen. 

[00109] In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer 

has a structure of Formula (II): 

I A 
N 
	

0 

Ill JL R
2  

OH 	0 

Formula (II) 

or a pharmaceutically acceptable salt, solvate or hydrate thereof, wherein 

A is selected from the group consisting of CR', N, N'-0-  and N'(Ci-C6  alkyl); 

R' is selected from the group consisting of H, C1-C6  alkyl, C3-C6  cycloalkyl, C2-C6 
alkenyl, C3-C6  cycloalkenyl, C2-C6  alkynyl, C4-C7  heterocycloalkyl, C6-C10  aryl, 
C5-C10  heteroaryl, NH2, NHR", N(R")2, NHC(0)R", NR"C(0)R", F, Cl, Br, I, 
OH, OR", SH, SR", S(0)R", S(0)2R", S(0)NHR", S(0)2NHR", S(0)NR"2, 
S(0)2NR"2, C(0)R", CO2H, CO2R", C(0)NH2, C(0)NHR", C(0)NR"2, CN, 
CH2CN, CF3, CHF2, CH2F, NH(CN), N(CN)2, CH(CN)2, C(CN)3; and 

R" is independently selected from the group consisting of C1-C6  alkyl, C3-C6  cycloalkyl, 
C4-C7  heterocycloalkyl, C6-C10  aryl and C5-C10  heteroaryl; and wherein C 1-  C6 

27 

B01-38503v1 



WO 2014/200773 
	

PCT/US2014/040889 

alkyl, C3-C6  cycloalkyl, or C4-C7  heterocycloalkyl are optionally substituted with 
oxo, NH2, NHR", N(R")2, F, Cl, Br, I, OH, OR", SH, SR", S(0)R", S(0)2R", 
S(0)NHR", S(0)2NHR", S(0)NR"2, S(0)2NR"2, C(0)R", CO2H, CO2R", 
C(0)NH2, C(0)NHR", C(0)NR"2, CN, CH2CN, CF3, CHF2, CH2F, NH(CN), 
N(CN)2, CH(CN)2, C(CN)3; and wherein C6-Cio aryl or C5-C10  heteroaryl are 
optionally substituted with CI-C6  alkyl, C3-C6  cycloalkyl, C2-C6  alkenyl, C3-C6  
cycloalkenyl, C2-C6  alkynyl, C4-C7  heterocycloalkyl, C6 aryl, C5-C6  heteroaryl, 
NH2, NHR", N(R")2, NHC(0)R", NR"C(0)R", F, Cl, Br, I, OH, OR", SH, 
SR", S(0)R", S(0)2R", S(0)NHR", S(0)2NHR", S(0)NR"2, S(0)2NR"2, 
C(0)R", CO2H, CO2R", C(0)NH2, C(0)NHR", C(0)NR"2, CN, CHCN, CF3, 
CHF2, CH2F, NH(CN), N(CN)2, CH(CN)2, or C(CN)3; and wherein two R" 
groups on a nitrogen can be taken together to form a ring having from 2 to 7 
carbon atoms and from 1 to 3 heteroatoms chosen from nitrogen, oxygen and 
sulfur including the nitrogen atom to which the two R" groups are bonded; 

R2  is selected from: 

(i) OR6; 
(ii) NR7aR7b; and 

R6  is selected from hydrogen and C1-C4  alkyl or C3-C4  cycloalkyl; 

R7a  and WI' are each independently selected from: 

(i) hydrogen; 
(ii) C1-C4  alkyl or C3-C4  cycloalkyl; or 
(iii) R7a  and WI' are taken together to form a ring having from 3 to 7 atoms. 

[00110] In certain embodiments, the HIF stabilizer is a compound having a structure of 

Formula (III) 

CI 

el N 
H 
N
}R 

R4 	0 

Formula (III) 

or a pharmaceutically acceptable salt, solvate or hydrate thereof, wherein 

R is chosen from 

(i) —OR% or 
(ii) —NR2R3; or 
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(iii) —0M1; 

RI  is: 

(i) hydrogen; or 
(ii) C1-C6  alkyl or C3-C6  cycloalkyl; 

R2  and R3  are each independently selected from: 

(i) hydrogen; 
(ii) C1-C4  alkyl or C3-C4  cycloalkyl; or 
(iii) R2  and R3  can be taken together to form a ring having from 2 to 7 carbon 

atoms and from 1 to 3 heteroatoms chosen from nitrogen, oxygen and sulfur 
including the nitrogen atom to which R2  and R3  are bonded; and 

Ml  is a cation; and 

R4  is: 

(i) —OH; or 
(ii) —0M2; and 

M2  is a cation. 

[00111] In certain embodiments, the HIF stabilizer is a compound having a structure of 

Formula (IV) 

F 

101 	N 

R4 	0 

Formula (IV) 

or a pharmaceutically acceptable salt, solvate or hydrate thereof, wherein 

R is chosen from 

(i) —OR% or 
(ii) —NR2R3; or 
(iii) —0M1; 

RI  is: 

(i) hydrogen; or 
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(ii) CI-C6  alkyl or C3-C6  cycloalkyl; 

R2  and R3  are each independently selected from: 

(i) hydrogen; 
(ii) CI-C4  alkyl or C3-C4  cycloalkyl; or 
(iii) R2  and R3  can be taken together to form a ring having from 2 to 7 carbon 

atoms and from 1 to 3 heteroatoms chosen from nitrogen, oxygen and sulfur 
including the nitrogen atom to which R2  and R3  are bonded; and 

Ml  is a cation; and 

R4  is: 

(i) —OH; or 
(ii) —0M2; and 

M2  is a cation. . 

[00112] HIF prolyl hydroxylase inhibitor compounds described herein are unsubstituted or 

substituted 3-hydroxy-pyridine-2-carboxamides, having the structure shown in Formula (V) 

below: 

I 
N 	

L
NR1R2 

OH 	0 

Formula (V) 

and pharmaceutically acceptable salts and tautomers thereof, wherein: L is C1-6  alkyl; and 

wherein RI  and R2  are independently H or C1_6  alkyl. 

[00113] In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer is 

{[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid (Compound 1): 

OH 0 

N 	CO2H 

CI 	N 	
H 

Compound 1 

or a pharmaceutically acceptable salt, solvate or hydrate thereof 

[00114] In certain embodiments, the HIF stabilizer is Compound 2 having the structure: 
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0 

N 
CI H  0 

OH 

Compound 2 

or a pharmaceutically acceptable salt, solvate or hydrate thereof 

[00115] In certain embodiments, the HIF stabilizer is Compound 3 having a 

O 

structure 

N.rC)  
CI 0  0 

OH 

Compound 3 

or a pharmaceutically acceptable salt, solvate or hydrate thereof 

[00116] In certain embodiments, the HIF stabilizer is Compound 4 having a 

0 

structure 

N 
N 	

H 
2 

CI 0  0 
OH 

Compound 4 

or a pharmaceutically acceptable salt, solvate or hydrate thereof 

[00117] In certain embodiments, the HIF stabilizer is Compound 5 having the structure 

0 H 

N N  
CI H 
 0 

OH 

Compound 5 

or a pharmaceutically acceptable salt, solvate or hydrate thereof 
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[00118] In certain embodiments, the HIF stabilizer is Compound 6 having the structure 

0 

N 	N  
H 

CI 	 0 
OH 

Compound 6 

or a pharmaceutically acceptable salt, solvate or hydrate thereof 

[00119] In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer is 

Compound 7 having the structure: 

OH 0 

N 	CO2H 
N 	

H 

1101   

Compound 7 

or a pharmaceutically acceptable salt, solvate or hydrate thereof 

[00120] In certain embodiments, the HIF stabilizer is Compound 8 having the structure: 

0 

N-(C)  
H 

0 	

OH 	
0 

Compound 8 

or a pharmaceutically acceptable salt, solvate or hydrate thereof 

[00121] In certain embodiments, the HIF stabilizer is Compound 9 having a structure 

0 

Nr()  

101 	

OH 	
0 

Compound 9 
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or a pharmaceutically acceptable salt, solvate or hydrate thereof 

[00122] In certain embodiments, the HIF stabilizer is Compound 10 having a structure 

0 

N  ,.r  N H2  

H 0 

0 

OH 

Compound 10 

or a pharmaceutically acceptable salt, solvate or hydrate thereof 

[00123] In certain embodiments, the HIF stabilizer is Compound 11 having the structure 

0 H 
N Thr N  
H 0 

1.1 
OH 

Compound 11 

or a pharmaceutically acceptable salt, solvate or hydrate thereof 

[00124] In certain embodiments, the HIF stabilizer is Compound 12 having the structure 

0 

N 	N  

101 

OH 	0 

Compound 12 

or a pharmaceutically acceptable salt, solvate or hydrate thereof 

[00125] In certain embodiments, the HIF stabilizer is Compound 13 having the structure 
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N 
H 

/ 	N 
NH2  

OH 	0 

Compound 13 

having a name N-(2-aminoethyl)-3-hydroxy-pyridine-2-carboxamide, including 

pharmaceutically acceptable salts and tautomers thereof. Tautomers of Compound 13 include 

the following: 

N H2 
HN 	 OH 

NH 
2  N

NH2 
 

H 
N• OH 
	

H 

O 	 OH 

[00126] In certain embodiments, a metabolite of a compound having a structure of Formula (I), 

Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, or Compound 13 

can be used with the methods provided herein. In certain more specific embodiments, such a 

metabolite is a phenolic glucuronide or an acyl-glucuronide. 

HO2C 
HO 	O 

CO2H 
O 	OH 

HO 	 0 	 OH 0 

HO 	 OH 
N 	CO2H 	 N 	 OH 

CI 	
H 

N 	 CI 	40 	A N 	
H 

 

Metabolite 1 	 Metabolite 2 

[00127] Compound 13 can be prepared using reagents and methods known in the art, including 

the methods provided in Chinese Patent Application Publication No. CN 85107182 A, published 

on April 8, 1987, and German Patent Application Publication No. DE 3530046 Al, published on 

March 13, 1986, the entire contents of each of which are incorporated herein by reference. 
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5.3 	Method of Treatment and Prevention 

[00128] In certain embodiments, provided herein is a method for treating and/or preventing 

anemia, such as anemia secondary to chronic kidney disease, comprising administering to a 

patient having anemia an effective amount of a HIF prolyl hydroxylase inhibitor or a HIF-alpha 

stabilizer, such as a compound having a structure of Formula (I), Formula (II), Formula (III), 

Formula (IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, 

Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 

9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2, or 

a pharmaceutically acceptable salt, solvate, or hydrate thereof, wherein a daily dose comprises 

about 100 mg, about 110 mg, about 120 mg, about 130 mg, about 140 mg, about 150 mg, about 

160 mg, about 170 mg, about 180 mg, about 190 mg, about 200 mg, about 210 mg, about 220 

mg, about 230 mg, about 240 mg, about 250 mg, about 260 mg, about 270 mg, about 280 mg, 

about 290 mg, about 300 mg, about 310 mg, about 320 mg, about 330 mg, about 340 mg, about 

350 mg, about 360 mg, about 370 mg, about 380 mg, about 390 mg, about 400 mg, about 410 

mg, about 420 mg, about 430 mg, about 440 mg, about 450 mg, about 600 mg, or about 750 mg 

of the compound, pharmaceutically acceptable salt, solvate, or hydrate thereof. In certain such 

embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, or about 600 mg. 

Such daily doses may be administered orally, once daily, twice daily, or three times daily, 

preferably once daily. In certain embodiments, the daily dose is 2mg/kg, 2.1mg/kg, 2.2mg/kg, 

2.3mg/kg, 2.4mg/kg, 2.5mg/kg, 2.6mg/kg, 2.7mg/kg, 2.8mg/kg, 2.9mg/kg, 3mg/kg, 3.1mg/kg, 

3.2mg/kg, 3.3mg/kg, 3.4mg/kg, 3.5mg/kg, 3.6mg/kg, 3.7mg/kg, 3.8mg/kg, 3.9mg/kg, or 4mg/kg. 

In certain embodiments, provided herein is a HIF prolyl hydroxylase inhibitor or a HIF-alpha 

stabilizer, such as a compound having a structure of Formula (I), Formula (II), Formula (III), 

Formula (IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, 

Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 

9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2, or 

a pharmaceutically acceptable salt, solvate, or hydrate thereof, for use in a method of treating 

anemia, such as anemia secondary to chronic kidney disease, comprising administering the HIF 

prolyl hydroxylase inhibitor of HIF-alpha stabilizer at a daily dose of about 100 mg, about 110 

mg, about 120 mg, about 130 mg, about 140 mg, about 150 mg, about 160 mg, about 170 mg, 

about 180 mg, about 190 mg, about 200 mg, about 210 mg, about 220 mg, about 230 mg, about 
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240 mg, about 250 mg, about 260 mg, about 270 mg, about 280 mg, about 290 mg, about 300 

mg, about 310 mg, about 320 mg, about 330 mg, about 340 mg, about 350 mg, about 360 mg, 

about 370 mg, about 380 mg, about 390 mg, about 400 mg, about 410 mg, about 420 mg, about 

430 mg, about 440 mg, about 450 mg, about 600 mg, or about 750 mg of the compound, 

pharmaceutically acceptable salt, solvate, or hydrate thereof. In certain such embodiments, the 

daily dose is about 150 mg, about 300 mg, about 450 mg, or about 600 mg. Such daily doses 

may be administered orally, once daily, twice daily, or three times daily, preferably once daily. 

In certain embodiments, the daily dose is 2mg/kg, 2.1mg/kg, 2.2mg/kg, 2.3mg/kg, 2.4mg/kg, 

2.5mg/kg, 2.6mg/kg, 2.7mg/kg, 2.8mg/kg, 2.9mg/kg, 3mg/kg, 3.1mg/kg, 3.2mg/kg, 3.3mg/kg, 

3.4mg/kg, 3.5mg/kg, 3.6mg/kg, 3.7mg/kg, 3.8mg/kg, 3.9mg/kg, or 4mg/kg. In certain 

embodiments, the compound is {[5-(3-chloropheny1)-3-hydroxypyridine-2- 

carbonyl]amino} acetic acid. In certain embodiments, the compound is a pharmaceutically 

acceptable salt of {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid. In 

certain embodiments, the compound is a solvate of {[5-(3-chloropheny1)-3-hydroxypyridine-2-

carbonyl]amino} acetic acid. In certain embodiments, the compound is a hydrate of {[5-(3-

chloropheny1)-3-hydroxypyridine-2-carbonyl]aminoI acetic acid. In certain embodiments, the 

compound is 2-(5-(3-fluoropheny1)-3-hydroxypicolinamido)acetic acid. In certain embodiments, 

the compound is a pharmaceutically acceptable salt of 2-(5-(3-fluorophenyl)-3-

hydroxypicolinamido)acetic acid. In certain embodiments, the compound is a solvate of 2-(5-(3-

fluorophenyl)-3-hydroxypicolinamido)acetic acid. In certain embodiments, the compound is a 

hydrate of 2-(5-(3-fluoropheny1)-3-hydroxypicolinamido)acetic acid. 

[00129] In certain such embodiments, the daily dose comprises about 150 mg, about 300 mg, 

about 450 mg, or about 600 mg of the compound, pharmaceutically acceptable salt, solvate, or 

hydrate thereof. In certain embodiments, the daily dose comprises about 150 mg. In certain 

embodiments, the daily dose comprises about 300 mg. In certain embodiments, the daily dose 

comprises about 450 mg. In certain embodiments, the daily dose comprises about 600 mg. 

[00130] In certain embodiments, the chronic kidney disease is stage 3, 4, or 5 chronic kidney 

disease. In certain such embodiments, the chronic kidney disease is pre-dialysis chronic kidney 

disease. In certain embodiments, the patient has not been previously treated for anemia, such as 

anemia secondary to chronic kidney disease. In certain alternative embodiments, the patient has 
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been previously treated for anemia, such as anemia secondary to chronic kidney disease. In 

certain embodiments, the patient is refractory to treatment with recombinant erythropoietin. 

[00131] In certain embodiments, the daily dose is administered continuously. In certain 

embodiments, the daily dose is administered indefinitely, such as for more than 42 consecutive 

days, or even more than 90 consecutive days. In certain alternative embodiments, the daily dose 

is administered for at least one week and up to 30 consecutive days, up to 35 consecutive days, 

or even up to 40 consecutive days. In certain embodiments, the daily dose is administered orally, 

once daily. In certain embodiments, the daily dose is administered orally as a divided dose 

administered twice daily. In certain embodiments, the daily dose is administered at a specific 

time of day. In even more specific embodiments, the daily dose is administered in the early 

afternoon. In a specific embodiment, the patient has chronic kidney disease and the compound 

(see Section 5.2) is administered at the same time of day, specifically in the late morning, early 

afternoon, more specifically just before lunch, just after lunch, between lunch and 2pm, between 

10am and 2pm, at 10am, 11 am, at 12pm, at 1pm, or at 2pm. 

[00132] In certain embodiments, the hemoglobin levels of the patient are maintained at a level of 

8.0 g/dL and at or below about 13.0 g/dL, at least about 8.5 g/dL and at or below 13.0 g/dL, at 

least about 9.0 g/dL and at or below 13.0 g/dL, at least about 9.5 g/dL and at or below 13.0 g/dL, 

or at least about 10.0 g/dL and at or below about 13.0 g/dL. In certain such embodiments, 

hemoglobin levels are maintained at a level of at least about 11.0 g/dL and at or below about 

13.0 g/dL. In certain such embodiments, hemoglobin levels are maintained at a level of at least 

about 11.0 g/dL and at or below about 12.0 g/dL. In certain embodiments, these values are 

adjusted for altitude, gender, and age of the patient. 

[00133] In certain embodiments, administration of a compound provided herein (see Section 5.2) 

results in an increase of the level of hemoglobin increases by at least about 0.1 g/dL, by at least 

about 0.2 g/dL, by at least about 0.3 g/dL, by at least about 0.4 g/dL, by at least about 0.5 g/dL, 

by at least about 0.6 g/dL, by at least about 0.7 g/dL, by at least about 0.8 g/dL, by at least about 

0.9 g/dL, by at least about 1.0 g/dL, by at least about 1.1 g/dL, by at least about 1.2 g/dL, by at 

least about 1.3 g/dL, by at least about 1.4 g/dL, or by at least about 1.5 g/dL relative to a baseline 

hemoglobin level. 

[00134] In certain embodiments, the compound is optionally administered in combination with 

another medicament. In certain such embodiments, the other medicament is an iron supplement, 
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such as ferrous sulfate, ferrous gluconate, or ferrous fumarate, which may be administered at 

least two hours following administration of the compound. In certain embodiments, the iron 

supplement is administered in an amount such that ferritin is maintained at a level of between 

about 50 ng/mL and about 300 ng/mL. In certain embodiments, the iron supplement is 

administered orally at a daily dose about 50 mg of elemental iron. In certain embodiments, the 

iron supplement is administered on an as needed basis, whereas in certain alternative 

embodiments, the iron supplement is administered continuously and/or indefinitely. 

[00135] In certain embodiments, the other medicament is an erythropoiesis stimulating agent 

(ESA), such as an erythropoietin mimetic. In certain embodiments, the other medicament is an 

rhEPO product, such as epoetin alfa, epoetin beta, darbepoetin, or peginesatide. In certain 

embodiments, the ESA is administered as a rescue therapy, whereas in certain alternative 

embodiments, the ESA is administered continuously and/or indefinitely. 

[00136] In certain such embodiments, the daily dose of a compound having a structure of 

Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound 

selected from Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 

6, Compound 7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, 

Compound 13, Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable salt, solvate, or 

hydrate thereof is adjusted during the course of treatment. Specifically, the treatment is 

monitored using routine tests such as for example blood pressure, hematocrit, hemoglobin levels, 

and/or red blood cell count. Depending on the result of these tests, the daily dose is adjusted, 

i.e., increased or decreased. In more specific embodiments, the treatment is started using a daily 

dose of about 50 mg, 60 mg, 70 mg, 80 mg, 90 mg, 100 mg, 110 mg, 120 mg, 130 mg, 140 mg, 

150 mg, 160 mg, 170 mg, 180 mg, 190 mg, 200 mg, 210 mg, 220 mg, 230 mg, 240 mg, 250 mg, 

260 mg, 270 mg, 280 mg, 290 mg, 300 mg, 310 mg, 320 mg, 330 mg, 340 mg, 350 mg, 360 mg, 

370 mg, 380 mg, 390 mg, 400 mg, 410 mg, 420 mg, 430 mg, 440 mg, or at a daily dose of about 

450 mg of the compound, pharmaceutically acceptable salt, solvate, or hydrate thereof. In 

certain embodiments, the daily dose is increased subsequently by about 50 mg, 100 mg, 150 mg, 

or 200 mg. In certain embodiments, the daily dose is decreased subsequently by about 50 mg, 

100 mg, 150 mg, or 200 mg. In certain embodiments, the compound is Compound 1 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof. In certain embodiments, the 

compound is Compound 7 or a pharmaceutically acceptable salt, solvate, or hydrate thereof. 
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[00137] In certain embodiments, provided herein are methods of treating anemia, such as anemia 

secondary to chronic kidney disease, comprising administering to a patient having anemia a daily 

dose of a compound having a structure of Formula (I), Formula (II), Formula (III), Formula 

(IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, 

Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 

10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof; measuring the hemoglobin level in 

the patient after an administration of the daily dose of the compound and then again a period of 

time later, wherein when the hemoglobin level in the patient is less than about 10.0 g/dL and the 

level of hemoglobin has decreased by less than about 0.5 g/dL as compared to the level measured 

the period of time earlier; or when the hemoglobin level in the patient is less than about 10.0 

g/dL and the level of hemoglobin has changed by up to about 0.4 g/dL as compared to the level 

measured the period of time earlier; or when the hemoglobin level in the patient is between about 

10.0 and about 10.9 g/dL and the level of hemoglobin has decreased by less than about 0.5 g/dL 

as compared to the level measured the period of time earlier; administering an adjusted daily 

dose of the compound that is 150 mg greater than the daily dose. In certain embodiments, the 

period of time is from about one week to about eight weeks, such as from about two weeks to 

about seven weeks, about three weeks to about six weeks, or about four weeks. In a specific 

embodiment, the compound is Compound 1 or a pharmaceutically acceptable salt, solvate, or 

hydrate thereof. In a specific embodiment, the compound is Compound 7 or a pharmaceutically 

acceptable salt, solvate, or hydrate thereof 

[00138] In certain embodiments, provided herein are methods of treating anemia, such as anemia 

secondary to chronic kidney disease, comprising administering to a patient having anemia a daily 

dose of a compound having a structure of Formula (I), Formula (II), Formula (III), Formula 

(IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, 

Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 

10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof; measuring the hemoglobin level in 

the patient after an administration of the daily dose of the compound and then again a period of 

time later, wherein when the hemoglobin level in the patient is less than about 10.0 g/dL and the 

level of hemoglobin has increased by greater than about 1.5 g/dL as compared to the level 
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measured the period of time earlier; or when the hemoglobin level in the patient is between about 

10.0 and about 10.9 g/dL and the level of hemoglobin has increased by greater than about 1.5 

g/dL as compared to the level measured the period of time earlier; or when the hemoglobin level 

is between about 11.0 and about 12.2 g/dL and the level of hemoglobin has increased by between 

about 1.0 and about 1.4 g/dL as compared to the level measured the period of time earlier; or 

when the hemoglobin level is between about 12.3 and about 12.9 g/dL and the level of 

hemoglobin has decreased by up to about 0.4 g/dL or increased by up to about 0.4 g/dL as 

compared to the level measured the period of time earlier; or when the hemoglobin level in the 

patient is between about 12.3 and about 12.9 g/dL and the level of hemoglobin has increased by 

about 0.5 to about 0.9 g/dL as compared to the level measured the period of time earlier; 

administering an adjusted daily dose of the compound that is 150 mg less than the daily dose. In 

certain embodiments, the daily dose of the compound is about 450 mg. In certain embodiments, 

the compound is {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid. In 

certain embodiments, the compound is a pharmaceutically acceptable salt of {[5-(3-

chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid. In certain embodiments, the 

compound is a solvate of {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid. 

In certain embodiments, the compound is a hydrate of {[5-(3-chloropheny1)-3-hydroxypyridine- 

2-carbonyl]amino} acetic acid. In certain embodiments, the compound is 2-(5-(3-fluorophenyl)- 

3-hydroxypicolinamido)acetic acid. In certain embodiments, the compound is a 

pharmaceutically acceptable salt of 2-(5-(3-fluorophenyl)-3-hydroxypicolinamido)acetic acid. In 

certain embodiments, the compound is a solvate of 2-(5-(3-fluorophenyl)-3-

hydroxypicolinamido)acetic acid. In certain embodiments, the compound is a hydrate of 2-(5-(3-

fluorophenyl)-3-hydroxypicolinamido)acetic acid. In certain embodiments, the period of time is 

from about one week to about eight weeks, such as from about two weeks to about seven weeks, 

about three weeks to about six weeks, or about four weeks. 

[00139] In certain embodiments, provided herein are a method of treating anemia, such as 

anemia secondary to chronic kidney disease, comprising administering to a patient having 

anemia a daily dose of a compound having a structure of Formula (I), Formula (II), Formula 

(III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, 

Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 

9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or 

40 

B01-38503v1 



WO 2014/200773 
	

PCT/US2014/040889 

a pharmaceutically acceptable salt, solvate, or hydrate thereof; measuring the hemoglobin level 

in the patient after an administration of the daily dose of the compound and then again a period 

of time later, wherein when the hemoglobin level in the patient is between about 11.0 and about 

12.2 g/dL and the level of hemoglobin has increased by greater than about 1.5 g/dL as compared 

to the level measured the period of time earlier; or when the hemoglobin level in the patient is 

between about 12.3 and about 12.9 g/dL and the level of hemoglobin has increased by between 

about 1.0 and about 1.4 g/dL as compared to the level measured the period of time earlier; or 

when the hemoglobin level in the patient is between about 12.3 and about 12.9 g/dL and the level 

of hemoglobin has increased by greater than about 1.5 g/dL as compared to the level measured 

the period of time earlier; or administering an adjusted daily dose of the compound that is 300 

mg less than the daily dose. In certain embodiments, the daily dose of the compound is about 

450 mg. In certain embodiments, the compound is {[5-(3-chloropheny1)-3-hydroxypyridine-2-

carbonyl]amino} acetic acid. In certain embodiments, the compound is a pharmaceutically 

acceptable salt of {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid. In 

certain embodiments, the compound is a solvate of {[5-(3-chloropheny1)-3-hydroxypyridine-2-

carbonyl]amino} acetic acid. In certain embodiments, the compound is a hydrate of {[5-(3-

chloropheny1)-3-hydroxypyridine-2-carbonyl]aminoI acetic acid. In certain embodiments, the 

daily dose of the compound is about 450 mg. In certain embodiments, the compound is 2-(5-(3-

fluorophenyl)-3-hydroxypicolinamido)acetic acid. In certain embodiments, the compound is a 

pharmaceutically acceptable salt of 2-(5-(3-fluoropheny1)-3-hydroxypicolinamido)acetic acid. In 

certain embodiments, the compound is a solvate of 2-(5-(3-fluorophenyl)-3-

hydroxypicolinamido)acetic acid. In certain embodiments, the compound is a hydrate of 24543-

fluoropheny1)-3-hydroxypicolinamido)acetic acid. In certain embodiments, the period of time is 

from about one week to about eight weeks, such as from about two weeks to about seven weeks, 

about three weeks to about six weeks, or about four weeks. 

[00140] In certain embodiments, the invention relates to a method for treating anemia, such as 

anemia secondary to chronic kidney disease, comprising administering to a patient having 

anemia a daily dose of a compound which is {[5-(3-chloropheny1)-3-hydroxypyridine-2-

carbonyl]amino} acetic acid or a pharmaceutically acceptable salt, solvate, or hydrate thereof, 

wherein the daily dose is about 450 mg. 

41 

B01-38503v1 



WO 2014/200773 
	

PCT/US2014/040889 

[00141] In certain such embodiments, the daily dose is increased by about 150 mg such that the 

daily dose of the compound is about 600 mg. In certain embodiments, the daily dose is 

decreased by about 150 mg, such that the daily dose of the compound is about 300 mg. In 

certain embodiments, the daily dose is decreased by about 300 mg, such that the daily dose of the 

compound is about 150 mg. 

[00142] In certain embodiments, the compound is {[5-(3-chloropheny1)-3-hydroxypyridine-2-

carbonyl]amino} acetic acid. In certain embodiments, the compound is a pharmaceutically 

acceptable salt of {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid. In 

certain embodiments, the compound is a solvate of {[5-(3-chloropheny1)-3-hydroxypyridine-2-

carbonyl]amino} acetic acid. In certain embodiments, the compound is a hydrate of {[5-(3-

chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid. 

[00143] In certain embodiments, the chronic kidney disease is stage 3, 4, or 5 chronic kidney 

disease. In certain such embodiments, the chronic kidney disease is pre-dialysis chronic kidney 

disease. In certain embodiments, the patient has not been previously treated for anemia, such as 

anemia secondary to chronic kidney disease. In certain alternative embodiments, the patient has 

been previously treated for anemia, such as anemia secondary to chronic kidney disease. 

[00144] In certain embodiments, the invention relates to a method of treating anemia, such as 

anemia secondary to chronic kidney disease, comprising administering to a patient having 

anemia a daily dose of a compound which is {[5-(3-chloropheny1)-3-hydroxypyridine-2-

carbonyl]amino} acetic acid or a pharmaceutically acceptable salt, solvate, or hydrate thereof; 

measuring the hemoglobin level in the patient after an administration of the daily dose of the 

compound and then again a period of time later, wherein when the hemoglobin level in the 

patient is between about 11.0 and about 12.2 g/dL and the level of hemoglobin has increased by 

greater than about 1.5 g/dL as compared to the level measured the period of time earlier; or when 

the hemoglobin level in the patient is between about 12.3 and about 12.9 g/dL and the level of 

hemoglobin has increased by between about 1.0 and about 1.4 g/dL as compared to the level 

measured the period of time earlier; or when the hemoglobin level in the patient is between about 

12.3 and about 12.9 g/dL and the level of hemoglobin has increased by greater than about 1.5 

g/dL as compared to the level measured the period of time earlier; or administering an adjusted 

daily dose of the compound that is 300 mg less than the daily dose In certain embodiments, the 

daily dose of the compound is about 450 mg. 
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5.3.1 	Diurnal Variation of Serum Erythropoietin 

[00145] Phase I clinical trials in healthy adult males showed that Compound 1, a HIF prolyl 

hydroxylase inhibitor, was able to increase serum hemoglobin levels while serum EPO levels 

returned to approximately baseline levels within twenty-four hours after administration. 

Unexpectedly, it was subsequently discovered that, in patients having a disease or condition 

related to diminished endogenous production of erythropoietin (EPO) or a disease or condition 

related to deficiencies in endogenous hemoglobin production, such as anemia or anemia 

secondary to chronic kidney disease, through administration of successive doses of a HIF prolyl 

hydroxylase inhibitor compound of the type disclosed herein, it is possible to increase serum 

hemoglobin levels in said patients while mimicking the diurnal variation of serum EPO levels in 

healthy individuals and without significantly raising the patients' baseline serum EPO levels. 

This was a surprising result for a number of reasons. For example, this result was surprising due 

to the fact that the half-life of the compound in such unhealthy patients was approximately twice 

as long as compared to the half-life in healthy adult males. Accordingly, one of skill in the art 

would have expected that a return to baseline EPO levels would take significantly longer in the 

kidney impaired patients, potentially leading to prolonged, supraphysiologic EPO levels and 

unwanted side-effects typically associated with administration of exogenous EPO. In addition, 

this result was surprising because the kidney is the primary source of erythropoietin production 

in humans. Thus, particularly with regard to patients having a disease or condition associated 

with kidney impairment, a person of skill in the art would not expect that administration of a 

compound provided herein could cause an increase in a patient's serum hemoglobin levels while 

also mimicking the diurnal variation of serum EPO levels in healthy individuals and without 

raising the patients' baseline serum EPO levels. Such a surprising result allows the 

administration to patients having a disease or condition related to diminished endogenous 

production of erythropoietin (EPO) or a disease or condition related to endogenous hemoglobin 

production, such as anemia or anemia secondary to chronic kidney disease, of a sufficient 

number of successive doses of a compound as disclosed herein, such as Compound 1, so as to 

raise the level of hemoglobin relative to a baseline hemoglobin level in a patient, while 

simultaneously mimicking the diurnal variation of serum EPO levels in healthy individuals, and 

without significantly increasing the baseline level of serum erythropoietin (EPO). 
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[00146] In certain embodiments, provided herein are methods for treating and/or preventing 

anemia in a subject, the method comprises administering to the subject a pharmaceutically 

effective amount of a HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer, wherein the 

pharmaceutically effective amount is suitable to mimic the diurnal variation of serum 

erythropoietin. More specifically, administration of a pharmaceutically effective amount of a 

compound provided herein increases the trough levels of EPO mRNA and/or EPO protein by 

about 0%, by at most 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, or by at most 50% 

relative to the trough levels of EPO mRNA and/or EPO protein prior to the treatment and/or 

relative to trough levels of EPO mRNA and/or EPO protein in a subject without anemia, while at 

the same time increasing the peak levels of serum EPO during the circadian cycle by at least 

10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 

90%, 95%, 100%, 110%, 120%, 130%, 140%, or at least 150% relative to the peak levels of 

serum EPO prior to treatment (or compared to a healthy, non-anemic subject). In certain 

embodiments, the HIF prolyl hydroxylase inhibitor or the HIF-alpha stabilizer is a compound 

having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), 

or a compound selected from Compound 1, Compound 2, Compound 3, Compound 4, 

Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof 

[00147] More specifically, the pharmaceutically effective amount is suitable to mimic the diurnal 

variation of serum erythropoietin without increasing serum erythropoietin above baseline levels, 

wherein the baseline levels is the diurnal baseline of EPO in a healthy volunteer without anemia. 

[00148] In certain embodiments, the pharmaceutically effective amount is suitable to increase 

EPO levels as measured by area under the curve by plotting EPO protein levels over a 24 hour 

time period. The 12 hour period during which EPO protein levels are at their diurnal lowest 

level (trough) is the "trough period;" the 12 hour period during which EPO protein levels are at 

their diurnal highest level (peak) is the "peak period." In certain embodiments, at least 50%, 

55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, or at least 95%, or 100% of the increase in EPO 

levels occur during the peak period. 

[00149] In certain embodiments, provided herein are methods for treating a disease or condition 

related to diminished endogenous production of erythropoietin (EPO), comprising administering 
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to a patient having a disease or condition related to diminished endogenous production of EPO a 

sufficient number of successive doses of a HIF prolyl hydroxylase inhibitor or a HIF-alpha 

stabilizer, so as to raise the level of hemoglobin relative to a baseline hemoglobin level in a 

patient, while mimicking the diurnal variation of serum EPO levels in healthy individuals. In 

certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer is a compound 

having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), 

or a compound selected from Compound 1, Compound 2, Compound 3, Compound 4, 

Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof. In a specific embodiment, the HIF 

prolyl hydroxylase inhibitor or HIF-alpha stabilizer is Compound 1 or a pharmaceutically 

acceptable salt, solvate, or hydrate thereof In a specific embodiment, the HIF prolyl 

hydroxylase inhibitor or HIF-alpha stabilizer is Compound 7 or a pharmaceutically acceptable 

salt, solvate, or hydrate thereof. In certain such embodiments, the cardiovascular side-effects 

and risk of thromboembolic events associated with administration of exogenous EPO are 

minimized. 

[00150] More specifically, administration of a compound provided herein to a subject with a 

disease or condition related to diminished endogenous production of erythropoietin (EPO) is 

performed at a dose that increases the trough levels of EPO mRNA and/or EPO protein by about 

0%, by at most 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, or by at most 50% relative to 

the trough levels of EPO mRNA and/or EPO protein levels prior to the treatment and/or relative 

to trough levels of EPO mRNA and/or EPO protein in a subject without anemia, while at the 

same time increasing the peak levels of EPO mRNA and/or EPO protein during the circadian 

cycle be at least 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 

75%, 80%, 85%, 90%, 95%, or at least 100% relative to the peak levels of EPO mRNA and/or 

EPO protein prior to the treatment and/or relative to trough levels of EPO mRNA and/or EPO 

protein in a subject without anemia. 

[00151] More specifically, the pharmaceutically effective amount is suitable to mimic in a 

subject with a disease or condition related to diminished endogenous production of 

erythropoietin (EPO) the diurnal variation of serum erythropoietin without increasing serum 

erythropoietin above baseline levels, wherein the baseline levels is the diurnal baseline of EPO in 
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a healthy volunteer without anemia. In certain such embodiments, the diurnal cycle is mimicked 

but the amplitude of the daily variation of serum EPO levels is increased. For example, EPO 

levels are increased by at least 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, or at least 

95%, or 100% during the peak period but the trough levels are not significantly increased. 

[00152] In certain such embodiments, the level of serum EPO returns to about baseline level 

within about one week, about six days, about five days, about four days, about three days, about 

two days, about twenty four hours, about eighteen hours, or about twelve hours of administering 

a dose of the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer. 

[00153] In certain embodiments, the level of serum EPO returns to within about 5 mIU/mL, 

about 4 mIU/mL, about 3 mIU/mL, about 2 mIU/mL, or about 1 mIU/mL of the baseline level of 

EPO. 

[00154] In certain embodiments, the level of hemoglobin is raised by between about 0.1 and 

about 1.0 g/dL over a period of one week relative to the baseline hemoglobin level. In certain 

such embodiments, the level of hemoglobin is raised by about 0.1 g/dL over a period of one 

week relative to the baseline hemoglobin level. 

[00155] In certain embodiments, the level of hemoglobin is raised by between about 0.1 and 

about 1.0 g/dL over a period of two weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the level of hemoglobin is raised by about 0.1 g/dL over a period of two 

weeks relative to the baseline hemoglobin level. 

[00156] In certain embodiments, the level of hemoglobin is raised by between about 0.1 and 

about 1.0 g/dL over a period of three weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the level of hemoglobin is raised by about 0.5 g/dL over a period of three 

weeks relative to the baseline hemoglobin level. 

[00157] In certain embodiments, the level of hemoglobin is raised by between about 0.1 and 

about 1.0 g/dL over a period of four weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the level of hemoglobin is raised by about 0.6 g/dL over a period of four 

weeks relative to the baseline hemoglobin level. 

[00158] In certain embodiments, the disease or condition is anemia. In certain such 

embodiments, the anemia is anemia secondary to chronic kidney disease (CKD). In certain such 

embodiments, the chronic kidney disease is stage 3, 4, or 5 chronic kidney disease. In certain 

such embodiments, the chronic kidney disease is pre-dialysis chronic kidney disease. 

46 

B01-38503v1 



WO 2014/200773 
	

PCT/US2014/040889 

[00159] In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer is 

administered once daily. In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-

alpha stabilizer is administered orally. 

[00160] In certain embodiments, provided herein are methods for treating a disease or condition 

related to diminished endogenous production of erythropoietin (EPO), comprising administering 

to a patient having a disease or condition related to diminished endogenous production of EPO a 

sufficient number of successive doses of a HIF prolyl hydroxylase inhibitor or a HIF-alpha 

stabilizer so as to raise the level of hemoglobin relative to a baseline hemoglobin level in a 

patient, wherein the time period between the administration of at least one of said successive 

doses and the administration of the immediately preceding dose is a sufficient time period to 

permit the level of serum EPO in a patient to return to about baseline serum EPO level. In 

certain, more specific embodiments, the HIF prolyl hydroxylase inhibitor or the HIF-alpha 

stabilizer is a compound having a structure of Formula (I), Formula (II), Formula (III), Formula 

(IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, 

Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 

10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof. In even more specific 

embodiments, the HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer is Compound 1 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof . In even more specific 

embodiments, the HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer is Compound 7 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof. In certain such embodiments, the 

cardiovascular side-effects and risk of thromboembolic events associated with administration of 

exogenous EPO are minimized. 

[00161] In certain such embodiments, the level of serum EPO returns to about baseline level 

within about one week, about six days, about five days, about four days, about three days, about 

two days, about twenty four hours, about eighteen hours, or about twelve hours of administering 

a dose of the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer. 

[00162] In certain embodiments, the level of serum EPO returns to within about 5 mIU/mL, 

about 4 mIU/mL, about 3 mIU/mL, about 2 mIU/mL, or about 1 mIU/mL of the baseline level of 

EPO. 
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[00163] In certain embodiments, the level of hemoglobin is raised by between about 0.1 and 

about 1.0 g/dL over a period of one week relative to the baseline hemoglobin level. In certain 

such embodiments, the level of hemoglobin is raised by about 0.1 g/dL over a period of one 

week relative to the baseline hemoglobin level. 

[00164] In certain embodiments, the level of hemoglobin is raised by between about 0.1 and 

about 1.0 g/dL over a period of two weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the level of hemoglobin is raised by about 0.1 g/dL over a period of two 

weeks relative to the baseline hemoglobin level. 

[00165] In certain embodiments, the level of hemoglobin is raised by between about 0.1 and 

about 1.0 g/dL over a period of three weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the level of hemoglobin is raised by about 0.5 g/dL over a period of three 

weeks relative to the baseline hemoglobin level. 

[00166] In certain embodiments, the level of hemoglobin is raised by between about 0.1 and 

about 1.0 g/dL over a period of four weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the level of hemoglobin is raised by about 0.6 g/dL over a period of four 

weeks relative to the baseline hemoglobin level. 

[00167] In certain embodiments, the disease or condition is anemia. In certain such 

embodiments, the anemia is anemia secondary to chronic kidney disease (CKD). In certain such 

embodiments, the chronic kidney disease is stage 3, 4, or 5 chronic kidney disease. In certain 

such embodiments, the chronic kidney disease is pre-dialysis chronic kidney disease. 

[00168] In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer is 

administered once daily. In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-

alpha stabilizer is administered orally. 

[00169] In certain embodiments, provided herein are methods for treating a disease or condition 

related to diminished endogenous production of erythropoietin (EPO), comprising administering 

to a patient having a disease or condition related to diminished endogenous production of EPO a 

sufficient number of successive doses of a HIF prolyl hydroxylase inhibitor or a HIF-alpha 

stabilizer so as to raise the level of hemoglobin relative to a baseline hemoglobin level in a 

patient, wherein prior to the addition of one or more doses following the initial dose the level of 

serum EPO returns to about a baseline level. In certain more specific embodiments, the HIF 

prolyl hydroxylase inhibitor or the HIF-alpha stabilizer is a compound having a structure of 
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Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound 

selected from Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 

6, Compound 7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, 

Compound 13, Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable salt, solvate, or 

hydrate thereof. In certain specific embodiments, the compound is Compound 1. In certain 

specific embodiments, the compound is Compound 7. In certain such embodiments, the 

cardiovascular side-effects and risk of thromboembolic events associated with administration of 

exogenous EPO are minimized. 

[00170] In certain such embodiments, the level of serum EPO returns to about baseline level 

within about one week, about six days, about five days, about four days, about three days, about 

two days, about twenty four hours, about eighteen hours, or about twelve hours of administering 

a dose of the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer. 

[00171] In certain embodiments, the level of serum EPO returns to within about 5 mIU/mL, 

about 4 mIU/mL, about 3 mIU/mL, about 2 mIU/mL, or about 1 mIU/mL of the baseline level of 

EPO. 

[00172] In certain embodiments, the level of hemoglobin is raised by between about 0.1 and 

about 1.0 g/dL over a period of one week relative to the baseline hemoglobin level. In certain 

such embodiments, the level of hemoglobin is raised by about 0.1 g/dL over a period of one 

week relative to the baseline hemoglobin level. 

[00173] In certain embodiments, the level of hemoglobin is raised by between about 0.1 and 

about 1.0 g/dL over a period of two weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the level of hemoglobin is raised by about 0.1 g/dL over a period of two 

weeks relative to the baseline hemoglobin level. 

[00174] In certain embodiments, the level of hemoglobin is raised by between about 0.1 and 

about 1.0 g/dL over a period of three weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the level of hemoglobin is raised by about 0.5 g/dL over a period of three 

weeks relative to the baseline hemoglobin level. 

[00175] In certain embodiments, the level of hemoglobin is raised by between about 0.1 and 

about 1.0 g/dL over a period of four weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the level of hemoglobin is raised by about 0.6 g/dL over a period of four 

weeks relative to the baseline hemoglobin level. 
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[00176] In certain embodiments, the disease or condition is anemia. In certain such 

embodiments, the anemia is anemia secondary to chronic kidney disease (CKD). In certain such 

embodiments, the chronic kidney disease is stage 3, 4, or 5 chronic kidney disease. In certain 

such embodiments, the chronic kidney disease is pre-dialysis chronic kidney disease. 

[00177] In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer is 

administered once daily. In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-

alpha stabilizer is administered orally. 

[00178] In certain embodiments, provided herein are methods for treating a disease or condition 

related to diminished endogenous production of erythropoietin (EPO), comprising administering 

to a patient having a disease or condition related to diminished endogenous production of EPO a 

sufficient number of successive doses of a HIF prolyl hydroxylase inhibitor or a HIF-alpha 

stabilizer so as to raise the level of hemoglobin relative to a baseline hemoglobin level in a 

patient without significantly increasing the level of serum EPO relative to the baseline level of 

serum EPO, wherein the HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer is a 

compound having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of 

Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, Compound 

4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof. In a specific embodiment, the 

compound is Compound 1 or a pharmaceutically acceptable salt, solvate, or hydrate thereof. In a 

specific embodiment, the compound is Compound 7 or a pharmaceutically acceptable salt, 

solvate, or hydrate thereof. In certain such embodiments, the cardiovascular side-effects and risk 

of thromboembolic events associated with administration of exogenous EPO are minimized. 

[00179] In certain such embodiments, the level of serum EPO returns to about baseline level 

within about one week, about six days, about five days, about four days, about three days, about 

two days, about twenty four hours, about eighteen hours, or about twelve hours of administering 

a dose of the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer. 

[00180] In certain embodiments, the level of serum EPO returns to within about 5 mIU/mL, 

about 4 mIU/mL, about 3 mIU/mL, about 2 mIU/mL, or about 1 mIU/mL of the baseline level of 

EPO. 
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[00181] In certain embodiments, the level of hemoglobin is raised by between about 0.1 and 

about 1.0 g/dL over a period of one week relative to the baseline hemoglobin level. In certain 

such embodiments, the level of hemoglobin is raised by about 0.1 g/dL over a period of one 

week relative to the baseline hemoglobin level. 

[00182] In certain embodiments, the level of hemoglobin is raised by between about 0.1 and 

about 1.0 g/dL over a period of two weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the level of hemoglobin is raised by about 0.1 g/dL over a period of two 

weeks relative to the baseline hemoglobin level. 

[00183] In certain embodiments, the level of hemoglobin is raised by between about 0.1 and 

about 1.0 g/dL over a period of three weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the level of hemoglobin is raised by about 0.5 g/dL over a period of three 

weeks relative to the baseline hemoglobin level. 

[00184] In certain embodiments, the level of hemoglobin is raised by between about 0.1 and 

about 1.0 g/dL over a period of four weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the level of hemoglobin is raised by about 0.6 g/dL over a period of four 

weeks relative to the baseline hemoglobin level. 

[00185] In certain embodiments, the disease or condition is anemia. In certain such 

embodiments, the anemia is anemia secondary to chronic kidney disease (CKD). In certain such 

embodiments, the chronic kidney disease is stage 3, 4, or 5 chronic kidney disease. In certain 

such embodiments, the chronic kidney disease is pre-dialysis chronic kidney disease. 

[00186] In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer is 

administered once daily. In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-

alpha stabilizer is administered orally. 

[00187] In normal, healthy adults, there is a normal diurnal variation in the serum levels of 

erythropoietin (EPO) where there is a rise in the levels of serum followed by a return to baseline 

serum EPO levels. That is, EPO is detectable in the serum and shows fluctuations during the 24-

hr period, with a well-marked rhythm with maximum levels in the afternoon, thereafter returning 

to a baseline level which varies between individuals. 

[00188] Serum EPO levels may be determined, for example using in vivo bioassays, in vitro 

bioassays and immunological assays. In certain embodiments, the serum EPO levels described 

herein are determined using an immunological assay, such as an ELISA assay. 
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[00189] Serum hemoglobin levels may be determined, for example using standard approach 

CBC where red blood cells are lysed and potassium ferricyanide oxidizes hemoglobin to 

methemoglobin, which combines with potassium cyanide forming cyanmethemoglobin. The 

brown color is measured spectrophotometrically and the corresponding hemoglobin reported. 

[00190] In certain embodiments, the provided herein is a method of treating a disease or 

condition related to diminished endogenous production of erythropoietin (EPO) or a disease or 

condition related to diminished production of hemoglobin, comprising administering to a patient 

having a disease or condition related to diminished endogenous production of EPO a sufficient 

number of successive doses of a HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer so as 

to raise the level of hemoglobin relative to a baseline hemoglobin level in a patient, while 

mimicking the diurnal variation of serum EPO levels in healthy individuals. In certain such 

embodiments, provided herein is a method of treating a disease or condition related to 

diminished endogenous production of erythropoietin (EPO) or a disease or condition related to 

diminished production of hemoglobin while minimizing the cardiovascular side-effects and risk 

of thromboembolic events associated with administration of exogenous EPO. In a specific 

embodiment, the compound is Compound 1 or a pharmaceutically acceptable salt, solvate, or 

hydrate thereof. In a specific embodiment, the compound is Compound 7 or a pharmaceutically 

acceptable salt, solvate, or hydrate thereof 

[00191] In certain embodiments, provided herein are methods of treating a disease or condition 

related to diminished endogenous production of erythropoietin (EPO) or a disease or condition 

related to diminished production of hemoglobin, comprising administering to a patient having a 

disease or condition related to diminished endogenous production of EPO a sufficient number of 

successive doses of a HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer so as to raise the 

level of hemoglobin relative to a baseline hemoglobin level in a patient, wherein the time period 

between the administration of at least one of said successive doses and the administration of the 

immediately preceding dose is a sufficient time period to permit the level of serum EPO in a 

patient to return to about baseline serum EPO level. In certain such embodiments, provided 

herein are methods of treating a disease or condition related to diminished endogenous 

production of erythropoietin (EPO) or a disease or condition related to diminished production of 

hemoglobin while minimizing the cardiovascular side-effects and risk of thromboembolic events 

associated with administration of exogenous EPO. In a specific embodiment, the compound is 
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Compound 1 or a pharmaceutically acceptable salt, solvate, or hydrate thereof. In a specific 

embodiment, the compound is Compound 7 or a pharmaceutically acceptable salt, solvate, or 

hydrate thereof 

[00192] In certain embodiments, provided herein are methods of treating a disease or condition 

related to diminished endogenous production of erythropoietin (EPO) or a disease or condition 

related to diminished production of hemoglobin, comprising administering to a patient having a 

disease or condition related to diminished endogenous production of EPO a sufficient number of 

successive doses of a HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer so as to raise the 

level of hemoglobin relative to a baseline hemoglobin level in a patient, wherein prior to the 

addition of one or more doses following the initial dose the level of serum EPO returns to about a 

baseline level. In certain such embodiments, provided herein are methods of treating a disease or 

condition related to diminished endogenous production of erythropoietin (EPO) or a disease or 

condition related to diminished production of hemoglobin while minimizing the cardiovascular 

side-effects and risk of thromboembolic events associated with administration of exogenous 

EPO. In a specific embodiment, the compound is Compound 1 or a pharmaceutically acceptable 

salt, solvate, or hydrate thereof. In a specific embodiment, the compound is Compound 7 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof 

[00193] In certain embodiments, provided herein are methods of treating a disease or condition 

related to diminished endogenous production of erythropoietin (EPO) or a disease or condition 

related to diminished production of hemoglobin, comprising administering to a patient having a 

disease or condition related to diminished endogenous production of EPO a sufficient number of 

successive doses of a HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer so as to raise the 

level of hemoglobin relative to a baseline hemoglobin level in a patient without significantly 

increasing the level of serum EPO relative to the baseline level of serum EPO. In certain such 

embodiments, provided herein are methods of treating a disease or condition related to 

diminished endogenous production of erythropoietin (EPO) or a disease or condition related to 

diminished production of hemoglobin while minimizing the cardiovascular side-effects and risk 

of thromboembolic events associated with administration of exogenous EPO. In a specific 

embodiment, the compound is Compound 1 or a pharmaceutically acceptable salt, solvate, or 

hydrate thereof. In a specific embodiment, the compound is Compound 7 or a pharmaceutically 

acceptable salt, solvate, or hydrate thereof 

53 

B01-38503v1 



WO 2014/200773 
	

PCT/US2014/040889 

[00194] In certain such embodiments, provided herein are methods of treating a disease or 

condition related to diminished endogenous production of erythropoietin (EPO) or a disease or 

condition related to diminished production of hemoglobin while minimizing the cardiovascular 

side-effects and risk of thromboembolic events associated with administration of exogenous 

EPO. 

[00195] In certain embodiments, the level of serum EPO returns to about baseline level within 

one week, within six days, within five days, within four days within three days, within two days, 

within twenty four hours, within eighteen hours, or within twelve hours of administering a dose 

of the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer. 

[00196] In certain embodiments, the level of serum EPO returns to within about 5 mIU/mL, 

about 4 mIU/mL, about 3 mIU/mL, about 2 mIU/mL, or about 1 mIU/mL of the baseline level of 

EPO. 

[00197] In certain embodiments, the level of hemoglobin is raised by between about 0.1 and 1.0 

g/dL, between about 0.1 and about 0.9 g/dL, about 0.1 and about 0.8 g/dL, about 0.1 and about 

0.7 g/dL, about 0.1 and about 0.6 g/dL, or about 0.1 and about 0.5 g/dL over a period of time, 

such as about one week, about two weeks, about three weeks, or about four weeks, relative to the 

baseline hemoglobin level. In certain embodiments, the level of hemoglobin is raised by at least 

about 0.1 g/dL, about 0.2 g/dL, about 0.3 g/dL, about 0.4 g/dL, about 0.5 g/dL, about 0.6 g/dL, 

about 0.7 g/dL, about 0.8 g/dL, about 0.9, or about 1.0 g/dL over a period of time, such as about 

one week, about two weeks, about three weeks, or about four weeks, relative to the baseline 

hemoglobin level. 

[00198] In certain embodiments, the level of hemoglobin is raised by about 0.1 g/dL over a 

period of one week relative to the baseline hemoglobin level. In certain embodiments, the level 

of hemoglobin is raised by about 0.1 g/dL over a period of two weeks relative to the baseline 

hemoglobin level. In certain embodiments, the level of hemoglobin is raised by about 0.5 g/dL 

over a period of three weeks relative to the baseline hemoglobin level. In certain embodiments, 

the level of hemoglobin is raised by about 0.6 g/dL over a period of four weeks relative to the 

baseline hemoglobin level. 

[00199] In certain embodiments, provided herein are methods of treating or preventing anemia 

(e.g., anemia secondary to or associated with chronic kidney disease, anemia secondary to 

chronic heart disease, idiopathic anemia of aging, anemia of chronic disease, myelodysplastic 
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syndrome, bone marrow fibrosis, other aplastic or dysplastic anemias, chemotherapy induced 

anemia (including chemotherapy for treating cancer, hepatitis C, or other chronic drug therapy 

that reduces bone marrow production), anemia resulting from blood loss, anemia resulting from 

iron deficiency, anemia resulting from vitamin B12 deficiency, sickle cell disease, or 

thalassemia), comprising administering to a patient having anemia an effective amount of a 

compound disclosed herein, such as Compound 1, wherein the diurnal pattern of EPO expression 

is mimicked in the patient in response to said administration as described above. In certain 

embodiments, provided herein are methods of treating anemia, such as anemia secondary to 

chronic kidney disease, comprising administering to a patient having anemia an effective amount 

of a compound disclosed herein, such as Compound 1, wherein the diurnal pattern of EPO 

expression is mimicked in the patient in response to said administration as described above. 

[00200] In certain embodiments, provided herein are treating or preventing anemia secondary to 

chronic kidney disease (CKD), comprising administering to a patient having anemia secondary 

to CKD an effective amount of a compound disclosed herein, such as Compound 1. Such daily 

doses may be administered orally, preferably once daily. In certain embodiments, the daily dose 

is administered once daily. In certain embodiments, the CKD is stage 1, 2, 3, 4, or 5 chronic 

kidney disease. In certain such embodiments, the CKD is stage 3, 4, or 5 chronic kidney disease. 

In certain embodiments, the CKD is stage 1 chronic kidney disease. In certain embodiments, the 

CKD is stage 2 chronic kidney disease. In certain embodiments, the CKD is stage 3 chronic 

kidney disease. In certain embodiments, the CKD is stage 4 chronic kidney disease. In certain 

embodiments, the CKD is stage 5 chronic kidney disease. In certain embodiments, the chronic 

kidney disease is pre-dialysis chronic kidney disease. In certain embodiments, the patient is a 

dialysis patient and these patients may be referred to as having end stage renal disease (ESRD). 

In certain such embodiments, the anemia, such as anemia secondary to CKD or ESRD may be 

refractory to treatment with an erythropoiesis stimulating agent, including a rhEPO product, such 

as, epoetin alfa, epoetin beta, darbepoetin, or peginesatide. In certain embodiments, the patient 

has been previously treated for anemia, while in certain alternative embodiments, the patient has 

not previously been treated for anemia. 

[00201] In certain embodiments, the patient is a patient having chronic kidney disease. In certain 

more specific embodiments, the patient does not have endogenous EPO circadian circulation 

expression patterns. In certain embodiments, the compound (ie, a compound dislcosed in 
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Section 5.2) is administered to mimic the normal and endogenous circadian pattern of the EPO 

(ie., of a healthy person), such that the peak of the EPO expression occurs between 6 p.m. and 

midnight. In certain embodiments, the compound is administered at a time such that the EPO 

peak is earlier than the cortisol peak, specifically, such that the EPO peak precedes the cortisol 

peak by about 1 hour, by about 2 hours, by about 3 hours, by about 4 hours, by about 5 hours, by 

about 6 hours, by about 7 hours, or by about 8 hours. In certain embodiments, the cortisol peak 

is in the morning. In certain embodiments, the compound is administered at 8 a.m., 9 a.m., 10 

a.m., 11 a.m., 12 p.m., 1 p.m., or 2 p.m. In certain embodiments, compound is administered after 

breakfast. In certain embodiments, the compound is administered between breakfast and 8 a.m., 

9 a.m., 10 a.m., 11 a.m., 12 p.m., 1 p.m., or 2 p.m. In certain embodiments, the compound is 

administered before lunch. In certain embodiments, the compound is administered between 

breakfast and lunch. In certain embodiments the compound is administered after lunch. In 

certain embodiments, the compound is administered between lunch and 2 p.m. In certain 

embodiments, the compound is administered every day at the or at about the same time. In a 

specific embodiment, provided herein is a method for treating anemia in a subject with chronic 

kidney disease, wherein a daily dose of 100 mg, about 110 mg, about 120 mg, about 130 mg, 

about 140 mg, about 150 mg, about 160 mg, about 170 mg, about 180 mg, about 190 mg, about 

200 mg, about 210 mg, about 220 mg, about 230 mg, about 240 mg, about 250 mg, about 260 

mg, about 270 mg, about 280 mg, about 290 mg, about 300 mg, about 310 mg, about 320 mg, 

about 330 mg, about 340 mg, about 350 mg, about 360 mg, about 370 mg, about 380 mg, about 

390 mg, about 400 mg, about 410 mg, about 420 mg, about 430 mg, about 440 mg, about 450 

mg, about 600 mg, or about 750 mg is administered between morning and 2pm at the same time 

every day. 

5.3.2 	Total Iron Binding Capacity 

[00202] Phase 2a clinical trials showed that, in stage 3, 4, or 5 CKD patients, Compound 1, a 

HIF prolyl hydroxylase inhibitor, was able to increase TIBC levels, at 6 weeks post 

administration as compared to placebo treated patients. Unexpectedly, the increase in TIBC 

levels was not associated with an increase in serum iron levels. Further, it was also discovered 

that Compound 1 resulted in a dose-related increase in TIBC and a decrease in TSAT, suggesting 

administration of Compound 1 results in enhanced iron mobilization. 
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[00203] In certain embodiments, provided herein is a method of treating or preventing a disease 

or condition related to diminished endogenous production of erythropoietin (EPO), comprising 

administering to a patient having a disease or condition related to diminished endogenous 

production of EPO a pharmaceutically effective amount of a HIF prolyl hydroxylase inhibitor or 

a HIF-alpha stabilizer as disclosed herein, wherein the pharmaceutically effective amount of a 

HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer is suitable to increase the total iron 

binding capacity in the patient by at least 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, or at 

least 50%. In more specific embodiments, the pharmaceutically effective amount is suitable to 

increase the total iron binding capacity in the patient by at least 5%, 10%, 15%, 20%, 25%, 30%, 

35%, 40%, 45%, or at least 50% while the total serum iron levels are not increased, or are 

increased by at most 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, or at most 25%. 

In certain embodiments, the HIF prolyl hydroxylase inhibitor or the HIF-alpha stabilizer is a 

compound having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of 

Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, Compound 

4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof. Specifically, the HIF prolyl 

hydroxylase inhibitor or a HIF-alpha stabilizer is Compound 1 or a pharmaceutically acceptable 

salt, solvate, or hydrate thereof. Specifically, the HIF prolyl hydroxylase inhibitor or a HIF-

alpha stabilizer is Compound 7 or a pharmaceutically acceptable salt, solvate, or hydrate thereof. 

[00204] In certain embodiments, provided herein is a method of treating a disease or condition 

that is treatable by increasing endogenous erythropoietin (EPO) production, comprising 

administering to a patient having a disease or condition that is treatable by increasing 

endogenous production of EPO a pharmaceutically effective amount of a HIF prolyl hydroxylase 

inhibitor or a HIF-alpha stabilizer as disclosed herein, wherein the pharmaceutically effective 

amount of a HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer is suitable to increase the 

total iron binding capacity in the patient by at least 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 

45%, or at least 50%. In more specific embodiments, the pharmaceutically effective amount is 

suitable to increase the total iron binding capacity in the patient by at least 5%, 10%, 15%, 20%, 

25%, 30%, 35%, 40%, 45%, or at least 50% while the total serum iron levels are not increased, 

or are increased by at most 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, or at most 
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25%. In certain embodiments, the HIF prolyl hydroxylase inhibitor or the HIF-alpha stabilizer is 

a compound having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of 

Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, Compound 

4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof. Specifically, the HIF prolyl 

hydroxylase inhibitor or a HIF-alpha stabilizer is Compound 1 or a pharmaceutically acceptable 

salt, solvate, or hydrate thereof. Specifically, the HIF prolyl hydroxylase inhibitor or a HIF-

alpha stabilizer is Compound 7 or a pharmaceutically acceptable salt, solvate, or hydrate thereof. 

[00205] In certain embodiments, provided herein is a method of treating or preventing an anemia 

in a patient, comprising administering to the patient having anemia a pharmaceutically effective 

amount of a HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer as disclosed herein, 

wherein the pharmaceutically effective amount of a HIF prolyl hydroxylase inhibitor or a HIF-

alpha stabilizer is suitable to increase the total iron binding capacity in the patient by at least 5%, 

10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, or at least 50%. In more specific embodiments, 

the pharmaceutically effective amount is suitable to increase the total iron binding capacity in the 

patient by at least 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, or at least 50% while the 

total serum iron levels are not increased, or are increased by at most 1%, 2%, 3%, 4%, 5%, 6%, 

7%, 8%, 9%, 10%, 15%, 20%, or at most 25%. In certain embodiments, the HIF prolyl 

hydroxylase inhibitor or the HIF-alpha stabilizer is a compound having a structure of Formula 

(I), Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 

Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof. 

Specifically, the HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer is Compound 1 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof. Specifically, the HIF prolyl 

hydroxylase inhibitor or a HIF-alpha stabilizer is Compound 7 or a pharmaceutically acceptable 

salt, solvate, or hydrate thereof. 

[00206] In certain embodiments, the anemia is, e.g., anemia secondary to or associated with 

chronic kidney disease, anemia secondary to chronic heart disease, idiopathic anemia of aging, 

anemia of chronic disease, myelodysplastic syndrome, bone marrow fibrosis, other aplastic or 
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dysplastic anemias, chemotherapy induced anemia (including chemotherapy for treating cancer, 

hepatitis C, or other chronic drug therapy that reduces bone marrow production), anemia 

resulting from blood loss, anemia resulting from iron deficiency, anemia resulting from vitamin 

B12 deficiency, sickle cell disease, or thalassemia. 

[00207] In certain, more specific, embodiments, the anemia is anemia secondary to chronic 

kidney disease (CKD) and the daily dose of the HIF prolyl hydroxylase inhibitor or HIF-alpha 

stabilizer may be administered orally, preferably once daily. In certain embodiments, the daily 

dose is administered once daily. In certain embodiments, the CKD is stage 1, 2, 3, 4, or 5 

chronic kidney disease. In certain such embodiments, the CKD is stage 3, 4, or 5 chronic kidney 

disease. In certain embodiments, the CKD is stage 1 chronic kidney disease. In certain 

embodiments, the CKD is stage 2 chronic kidney disease. In certain embodiments, the CKD is 

stage 3 chronic kidney disease. In certain embodiments, the CKD is stage 4 chronic kidney 

disease. In certain embodiments, the CKD is stage 5 chronic kidney disease. In certain 

embodiments, the chronic kidney disease is pre-dialysis chronic kidney disease. In certain 

embodiments, the patient is a dialysis patient and these patients may be referred to as having end 

stage renal disease (ESRD). In certain such embodiments, the anemia, such as anemia secondary 

to CKD or ESRD may be refractory to treatment with an erythropoiesis stimulating agent, 

including a rhEPO product, such as, epoetin alfa, epoetin beta, darbepoetin, or peginesatide. In 

certain embodiments, the patient has been previously treated for anemia, while in certain 

alternative embodiments, the patient has not previously been treated for anemia. 

[00208] In certain embodiments, the disease or condition related to diminished endogenous EPO 

production is anemia, such as anemia secondary to chronic kidney disease. In certain 

embodiments, the disease or condition that is treatable by increasing endogenous EPO 

production is anemia, such as anemia secondary to chronic kidney disease. 

[00209] In certain embodiments, provided herein is a method of treating or preventing a disease 

or condition related to diminished endogenous hemoglobin production in a patient, comprising 

administering to the patient having disease or condition related to diminished endogenous 

hemoglobin production a pharmaceutically effective amount of a HIF prolyl hydroxylase 

inhibitor or a HIF-alpha stabilizer as disclosed herein, wherein the pharmaceutically effective 

amount of a HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer is suitable to increase the 

total iron binding capacity in the patient by at least 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 
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45%, or at least 50%. In more specific embodiments, the pharmaceutically effective amount is 

suitable to increase the total iron binding capacity in the patient by at least 5%, 10%, 15%, 20%, 

25%, 30%, 35%, 40%, 45%, or at least 50% while the total serum iron levels are not increased, 

or are increased by at most 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, or at most 

25%. In certain embodiments, the HIF prolyl hydroxylase inhibitor or the HIF-alpha stabilizer is 

a compound having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of 

Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, Compound 

4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof. Specifically, the HIF prolyl 

hydroxylase inhibitor or a HIF-alpha stabilizer is Compound 1 or a pharmaceutically acceptable 

salt, solvate, or hydrate thereof. Specifically, the HIF prolyl hydroxylase inhibitor or a HIF-

alpha stabilizer is Compound 7 or a pharmaceutically acceptable salt, solvate, or hydrate thereof. 

[00210] In certain embodiments, provided herein is a method of treating a disease or condition 

that is treatable by increasing endogenous hemoglobin production, comprising administering to a 

patient having a disease or condition that is treatable by increasing endogenous hemoglobin 

production, a pharmaceutically effective amount of a HIF prolyl hydroxylase inhibitor or a HIF-

alpha stabilizer as disclosed herein, wherein the pharmaceutically effective amount of a HIF 

prolyl hydroxylase inhibitor or a HIF-alpha stabilizer is suitable to increase the total iron binding 

capacity in the patient by at least 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, or at least 

50%. In more specific embodiments, the pharmaceutically effective amount is suitable to 

increase the total iron binding capacity in the patient by at least 5%, 10%, 15%, 20%, 25%, 30%, 

35%, 40%, 45%, or at least 50% while the total serum iron levels are not increased, or are 

increased by at most 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, or at most 25%. 

In certain embodiments, the HIF prolyl hydroxylase inhibitor or the HIF-alpha stabilizer is a 

compound having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of 

Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, Compound 

4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof. Specifically, the HIF prolyl 

hydroxylase inhibitor or a HIF-alpha stabilizer is Compound 1 or a pharmaceutically acceptable 
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salt, solvate, or hydrate thereof. Specifically, the HIF prolyl hydroxylase inhibitor or a HIF-

alpha stabilizer is Compound 7 or a pharmaceutically acceptable salt, solvate, or hydrate thereof. 

[00211] In certain embodiments, the disease or condition related to diminished endogenous 

hemoglobin production is anemia, such as anemia secondary to chronic kidney disease. In 

certain embodiments, the disease or condition that may be treated by increasing endogenous 

hemoglobin production is anemia, such as anemia secondary to chronic kidney disease. 

[00212] In certain embodiments, serum iron may be determined using a test based on the 

FerroZine method without deproteinization. Specimens are analyzed on the Roche Modular 

Instrument utilizing Roche Diagnostics Reagents. Under acidic conditions, iron is liberated from 

transferrin. The detergent clarifies lipemic samples. Ascorbate reduces the released Fe3+ ions to 

Fe2+ ions, which then react with FerroZine to form a colored complex. The color intensity is 

directly proportional to the iron concentration and can be measured photometrically. 

[00213] In certain embodiments, unsaturated iron binding capacity (UIBC) may be determined 

by adding serum to an alkaline buffer/reductant solution containing a known concentration of 

iron to saturate the available binding sites on transferrin. The Ferrozine chromogen reacts only 

with the Fe2+; therefore, an iron reductant is added to insure that all iron is present in the ferrous 

state. The excess unbound divalent iron reacts with Ferrozine chromogen to form a magenta 

complex, which is measure spectrophotometrically. The unsaturated iron binding capacity 

(UIBC) is equal to the difference measured in the concentrations of the added iron solution and 

the excess unbound iron. Serum TIBC is equal to total serum iron plus UIBC and may therefore 

be calculated using the results of the UIBC and serum iron determinations. 

[00214] Total iron binding capacity (TIBC) is a measure of the blood's capacity to bind iron with 

transferrin and is performed by drawing blood and measuring the maximum amount of iron that 

the blood can carry. Accordingly, the TIBC is representative of the amount of circulating 

transferrin, which contains two binding sites for transporting iron from iron storage sites to 

erythroid progenitor cells. 

[00215] Serum iron level measurements determine how much iron is in the plasma. The amount 

of iron that is found in serum is dependent on the ability to mobilize the iron that is stored in 

cells. This process of iron mobilization is controlled by ferroportin and hepcidin which work in 

concert to regulate the amount of iron that is exported to the plasma. Ferroportin moves iron in 

and out of cells, while hepcidin regulates the action of ferroportin, thereby determining whether 
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iron is released into the plasma or retained in the cell. Accordingly, it is possible to have large 

amounts of iron stored in cells, but relatively low levels of serum iron depending on the activity 

of ferroportin and hepcidin. 

[00216] In certain embodiments, provided herein is a method of treating a disease or condition 

related to diminished endogenous production of erythropoietin (EPO), comprising administering 

to a patient having a disease or condition related to diminished endogenous production of EPO, a 

sufficient number of successive doses of a HIF prolyl hydroxylase inhibitor or a HIF-alpha 

stabilizer so as to raise the TIBC relative to a baseline TIBC in a patient, without significantly 

increasing the serum iron level relative to a baseline. In certain such embodiments, provided 

herein are methods of treating a disease or condition related to diminished endogenous 

production of EPO while minimizing the cardiovascular side-effects and risk of thromboembolic 

events associated with increased serum iron levels. In certain such embodiments, the disease or 

condition is anemia, such as anemia secondary to chronic kidney disease. 

[00217] In certain embodiments, provided herein is a method of treating a disease or condition 

that is treatable by increasing endogenous erythropoietin (EPO) production, comprising 

administering to a patient having a disease or condition related to diminished endogenous 

production of EPO that is treatable by increasing endogenous EPO production, a sufficient 

number of successive doses of a HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer so as 

to raise the TIBC relative to a baseline TIBC in a patient, without significantly increasing the 

serum iron level relative to a baseline. In certain such embodiments, provided herein are 

methods of treating a disease or condition that is treatable by increasing endogenous production 

of EPO while minimizing the cardiovascular side-effects and risk of thromboembolic events 

associated with increased serum iron levels. In certain such embodiments, the disease or 

condition is anemia, such as anemia secondary to chronic kidney disease. 

[00218] In certain embodiments, the TIBC increases by about 10 iug/dL, about 20 iug/dL, about 

30 iug/dL, about 40 iug/dL, about 50 iug/dL about 60 iug/dL, about 70 iug/dL, about 80 iug/dL, 

about 90 iug/dL or about 100 iug/dL relative to a baseline TIBC. In certain embodiments, the 

TIBC increases by at least about 10 iug/dL, at least about 20 iug/dL, at least about 30 iug/dL, at 

least about 40 iug/dL, at least about 50 iug/dL, at least about 60 iug/dL, at least about 70 iug/dL, at 

least about 80 iug/dL, at least about 90 iug/dL or at least about 100 iug/dL. In certain 

embodiments, the TIBC increases by between about 10 iug/dL and about 60 iug/dL, between 
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about 10 iug/dL and about 50 iug/dL, between about 10 iug/dL and about 40 iug/dL, between 

about 10 iug/dL and about 30 iug/dL, or between about 10 iug/dL and about 20 iug/dL. In certain 

embodiments, the TIBC increases by between 20 iug/dL and about 60 iug/dL, between about 30 

pg/dL and about 60 pg/dL, between 40 pg/dL and about 60 pg/dL, or between about 50 pg/dL 

and about 60 iug/dL. 

[00219] In certain such embodiments, the TIBC increase occurs over about 1 week, about 2 

weeks, about 3 weeks, about 4 weeks, about 5 weeks, or about 6 weeks relative to a baseline 

TIBC. 

[00220] In certain embodiments, the serum iron level increases by less than about 20 iug/dL, less 

than about 15 1.1g/dL, less than about 10 µg/dL, or less than about 5 1.1g/dL relative to a baseline 

serum iron level. In certain embodiments, the serum iron level increases by between about 0 

iug/dL and about 20 iug/dL, between about 0 iug/dL and about 15 iug/dL, between about 0 iug/dL 

and about 10 iug/dL, or between about 0 iug/dL and about 5 iug/dL. 

5.3.3 	Hepcidin Levels 

[00221] Phase 2a clinical trials showed that, in stage 3, 4, or 5 CKD patients, Compound 1, a 

HIF prolyl hydroxylase inhibitor, was able to increase serum hemoglobin levels, at 6 weeks post 

administration as compared to baseline and compared to placebo treated patients. Unexpectedly, 

the increase in hemoglobin levels was not associated with a decrease in hepcidin levels. 

[00222] In certain embodiments, provided herein are methods of treating or preventing a disease 

or condition related to diminished endogenous production of erythropoietin (EPO), comprising 

administering to a patient having a disease or condition related to diminished endogenous 

production of EPO a pharmaceutically effective amount of a HIF prolyl hydroxylase inhibitor or 

a HIF-alpha stabilizer, wherein the pharmaceutically effective amount is suitable to increase the 

peak levels of serum EPO during the circadian cycle by at least 10%, 15%, 20%, 25%, 30%, 

35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 100%, 110%, 120%, 

130%, 140%, or at least 150% relative to the trough levels of serum EPO without decreasing the 

serum levels of hepcidin by more than 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 

13%, 14%, 15%, 16%, 17%, 18%, 19%, or by more than 20% relative to hepcidin levels prior to 

administration of the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer. In certain 

embodiments, the HIF prolyl hydroxylase inhibitor or the HIF-alpha stabilizer is a compound 
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having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), 

or a compound selected from Compound 1, Compound 2, Compound 3, Compound 4, 

Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof. Specifically, the HIF prolyl 

hydroxylase inhibitor or HIF-alpha stabilizer is Compound 1 or a pharmaceutically acceptable 

salt, solvate, or hydrate thereof. Specifically, the HIF prolyl hydroxylase inhibitor or HIF-alpha 

stabilizer is Compound 7 or a pharmaceutically acceptable salt, solvate, or hydrate thereof. In 

certain embodiments, the disease or condition that relates to diminished endogenous EPO 

production is anemia, such as non-severe anemia secondary to chronic kidney disease, non-

severe anemia secondary to congestive heart failure, and idiopathic anemia of aging. 

[00223] In certain embodiments, provided herein are methods of treating or preventing a disease 

or condition that is treatable by increasing endogenous production of erythropoietin (EPO), 

comprising administering to a patient having a disease or condition that is treatable by increasing 

endogenous production of EPO a pharmaceutically effective amount of a HIF prolyl hydroxylase 

inhibitor or a HIF-alpha stabilizer, wherein the pharmaceutically effective amount is suitable to 

increase the peak levels of serum EPO during the circadian cycle by at least 10%, 15%, 20%, 

25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 100%, 

110%, 120%, 130%, 140%, or at least 150% relative to the trough levels of serum EPO without 

decreasing the serum levels of hepcidin by more than 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 

10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, or by more than 20% relative to 

hepcidin levels prior to administration of the HIF prolyl hydroxylase inhibitor or HIF-alpha 

stabilizer. In certain embodiments, the HIF prolyl hydroxylase inhibitor or the HIF-alpha 

stabilizer is a compound having a structure of Formula (I), Formula (II), Formula (III), 

Formula (IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, 

Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 

9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or 

a pharmaceutically acceptable salt, solvate, or hydrate thereof. Specifically, the HIF prolyl 

hydroxylase inhibitor or HIF-alpha stabilizer is Compound 1 or a pharmaceutically acceptable 

salt, solvate, or hydrate thereof. Specifically, the HIF prolyl hydroxylase inhibitor or HIF-alpha 

stabilizer is Compound 7 or a pharmaceutically acceptable salt, solvate, or hydrate thereof. In 
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certain embodiments, the disease or condition that is treatable by increasing endogenous EPO 

production is anemia, such as non-severe anemia secondary to chronic kidney disease, non-

severe anemia secondary to congestive heart failure, and idiopathic anemia of aging. 

[00224] In certain embodiments, provided herein are methods of treating or preventing a disease 

or condition related to endogenous hemoglobin production, comprising administering to a patient 

having disease or condition related to endogenous hemoglobin production a pharmaceutically 

effective amount of a HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer, wherein the 

pharmaceutically effective amount is suitable to increase the peak levels of hemoglobin levels by 

at least 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 

or at least 20%, relative to hepcidin levels prior to the treatment without decreasing the serum 

levels of hepcidin by more than 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 

14%, 15%, 16%, 17%, 18%, 19%, or by more than 20% relative to hepcidin levels prior to 

administration of the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer. In certain 

embodiments, the HIF prolyl hydroxylase inhibitor or the HIF-alpha stabilizer is a compound 

having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), 

or a compound selected from Compound 1, Compound 2, Compound 3, Compound 4, 

Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof. Specifically, the HIF prolyl 

hydroxylase inhibitor or HIF-alpha stabilizer is Compound 1 or a pharmaceutically acceptable 

salt, solvate, or hydrate thereof. Specifically, the HIF prolyl hydroxylase inhibitor or HIF-alpha 

stabilizer is Compound 7 or a pharmaceutically acceptable salt, solvate, or hydrate thereof. In 

certain embodiments, the disease or condition that relates to diminished endogenous hemoglobin 

production is anemia, such as non-severe anemia secondary to chronic kidney disease, non-

severe anemia secondary to congestive heart failure, and idiopathic anemia of aging. 

[00225] In certain embodiments, provided herein are methods of treating or preventing a disease 

or condition that is treatable by increasing endogenous hemoglobin production, comprising 

administering to a patient having disease or condition that is treatable by increasing endogenous 

hemoglobin production a pharmaceutically effective amount of a HIF prolyl hydroxylase 

inhibitor or a HIF-alpha stabilizer, wherein the pharmaceutically effective amount is suitable to 

increase the peak levels of hemoglobin levels by at least 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 
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10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, or at least 20%, relative to hepcidin levels 

prior to the treatment without decreasing the serum levels of hepcidin by more than 1%, 2%, 3%, 

4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, or by more 

than 20% relative to hepcidin levels prior to administration of the HIF prolyl hydroxylase 

inhibitor or HIF-alpha stabilizer. In certain embodiments, the HIF prolyl hydroxylase inhibitor 

or the HIF-alpha stabilizer is a compound having a structure of Formula (I), Formula (II), 

Formula (III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, 

Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 

8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or 

Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof Specifically, the 

HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer is Compound 1 or a pharmaceutically 

acceptable salt, solvate, or hydrate thereof Specifically, the HIF prolyl hydroxylase inhibitor or 

HIF-alpha stabilizer is Compound 7 or a pharmaceutically acceptable salt, solvate, or hydrate 

thereof In certain embodiments, the disease or condition that is treatable by increasing 

endogenous EPO production is anemia, such as non-severe anemia secondary to chronic kidney 

disease, non-severe anemia secondary to congestive heart failure, and idiopathic anemia of 

aging. 

[00226] In certain embodiments, provided herein are methods of treating or preventing an 

anemia in a patient, comprising administering to the patient having the anemia a 

pharmaceutically effective amount of a HIF prolyl hydroxylase inhibitor or a HIF-alpha 

stabilizer, wherein the pharmaceutically effective amount is suitable to increase the peak levels 

of hemoglobin levels by at least 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 

14%, 15%, 16%, 17%, 18%, or at least 20%, relative to hepcidin levels prior to the treatment 

without decreasing the serum levels of hepcidin by more than 1%, 2%, 3%, 4%, 5%, 6%, 7%, 

8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, or by more than 20% relative 

to hepcidin levels prior to administration of the HIF prolyl hydroxylase inhibitor or HIF-alpha 

stabilizer. In certain embodiments, the HIF prolyl hydroxylase inhibitor or the HIF-alpha 

stabilizer is a compound having a structure of Formula (I), Formula (II), Formula (III), Formula 

(IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, 

Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 

10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 
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pharmaceutically acceptable salt, solvate, or hydrate thereof. Specifically, the HIF prolyl 

hydroxylase inhibitor or HIF-alpha stabilizer is Compound 1 or a pharmaceutically acceptable 

salt, solvate, or hydrate thereof. Specifically, the HIF prolyl hydroxylase inhibitor or HIF-alpha 

stabilizer is Compound 7 or a pharmaceutically acceptable salt, solvate, or hydrate thereof. In 

certain embodiments, the disease or condition that is treatable by increasing endogenous EPO 

production is anemia, such as non-severe anemia secondary to chronic kidney disease (CKD), 

non-severe anemia secondary to congestive heart failure, and idiopathic anemia of aging. In 

certain embodiments, the anemia is, e.g., anemia secondary to or associated with chronic kidney 

disease, anemia secondary to chronic heart disease, idiopathic anemia of aging, anemia of 

chronic disease, myelodysplastic syndrome, bone marrow fibrosis, other aplastic or dysplastic 

anemias, chemotherapy induced anemia (including chemotherapy for treating cancer, hepatitis C, 

or other chronic drug therapy that reduces bone marrow production), anemia resulting from 

blood loss, anemia resulting from iron deficiency, anemia resulting from vitamin B12 deficiency, 

sickle cell disease, or thalassemia). 

[00227] In certain embodiments, such daily doses may be administered orally, preferably once 

daily. In certain embodiments, the daily dose is administered once daily. In certain 

embodiments, the CKD is stage 1, 2, 3, 4, or 5 chronic kidney disease. In certain such 

embodiments, the CKD is stage 3, 4, or 5 chronic kidney disease. In certain embodiments, the 

CKD is stage 1 chronic kidney disease. In certain embodiments, the CKD is stage 2 chronic 

kidney disease. In certain embodiments, the CKD is stage 3 chronic kidney disease. In certain 

embodiments, the CKD is stage 4 chronic kidney disease. In certain embodiments, the CKD is 

stage 5 chronic kidney disease. In certain embodiments, the chronic kidney disease is pre-

dialysis chronic kidney disease. In certain embodiments, the patient is a dialysis patient and 

these patients may be referred to as having end stage renal disease (ESRD). In certain such 

embodiments, the anemia, such as anemia secondary to CKD or ESRD may be refractory to 

treatment with an erythropoiesis stimulating agent, including a rhEPO product, such as, epoetin 

alfa, epoetin beta, darbepoetin, or peginesatide. In certain embodiments, the patient has been 

previously treated for anemia, while in certain alternative embodiments, the patient has not 

previously been treated for anemia. 

[00228] In certain embodiments, hepcidin expression may be determined, as described in Ganz, 

T. et al., "Immunoassay for human serum hepcidin" Blood 112: 4292-4297 (2008). Briefly, the 
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antibody to human hepcidin was purified on staphylococcal protein A columns according to the 

manufacturer's protocol; 96-well plates were coated with the antibody and incubated with 100 

iut (standard samples) or 200 iut (samples with very low concentration of hepcidin) of 1:20 

dilution of serum or 1:10 dilution of urine in Tris-buffered saline containing 0.05% Tween-20 

(TBS-Tween 20), with 10 ng/mL of biotinylated hepcidin-25 added as the tracer. Standard 

curves were prepared by serial 2-fold dilution of synthetic hepcidin 4000 ng/mL in TBS-Tween 

20 buffer containing the tracer. The integrity and bioactivity of synthetic hepcidin and 

biotinylated hepcidin were verified by mass spectrometry and by bioassay with ferroportin-green 

fluorescent protein expressing HEK-293 cells. After washing, the assay was developed with 

streptavidin-peroxidase and tetramethyl benzidine. The enzymatic reaction was stopped by 

sulfuric acid, and the plate was read at 450 nm on a DTX 880 microplate reader. Standard curves 

were fitted with 12-point fit using GraphPad Prism software. The fitted curve was then used to 

convert sample absorbance readings to hepcidin concentrations. 

[00229] Serum hemoglobin levels may be determined, for example using standard approach 

CBC where red cells are lysed and potassium ferricyanide oxidizes hemoglobin to 

methemoglobin, which combines with potassium cyanide forming cyanmethemoglobin. The 

brown color is measured spectrophotometrically and the corresponding hemoglobin reported. 

[00230] In certain embodiments, provided herein are methods of treating a disease or condition 

related to diminished endogenous production of erythropoietin (EPO), comprising administering 

to a patient having a disease or condition related to diminished endogenous production of EPO, a 

sufficient number of successive doses of a HIF prolyl hydroxylase inhibitor or a HIF-alpha 

stabilizer so as to raise the serum hemoglobin level relative to a baseline serum hemoglobin 

level, without significantly increasing hepcidin relative to a baseline level. In certain 

embodiments, the disease or condition related to diminished endogenous EPO production is 

selected from non-severe anemia secondary to chronic kidney disease, non-severe anemia 

secondary to congestive heart failure, and idiopathic anemia of aging. 

[00231] In certain embodiments, provided herein are methods of treating a disease or condition 

that is treatable by increasing endogenous production of erythropoietin (EPO), comprising 

administering to a patient having a disease or condition that is treatable by increasing 

endogenous EPO production, a sufficient number of successive doses of a HIF prolyl 

hydroxylase inhibitor or a HIF-alpha stabilizer so as to raise the serum hemoglobin level relative 
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to a baseline serum hemoglobin level, without significantly increasing hepcidin relative to a 

baseline level. In certain such embodiments, the disease or condition is anemia, such as non-

severe anemia secondary to chronic kidney disease, non-severe anemia secondary to congestive 

heart failure, or idiopathic anemia of aging. In certain embodiments, the disease or condition 

that is treatable by increasing endogenous EPO production is selected from non-severe anemia 

secondary to chronic kidney disease, non-severe anemia secondary to congestive heart failure, 

and idiopathic anemia of aging. 

[00232] In certain embodiments, the level of serum hemoglobin is raised by between about 0.1 

and about 1.0 g/dL, between about 0.1 and about 0.9 g/dL, about 0.1 and about 0.8 g/dL, about 

0.1 and about 0.7 g/dL, about 0.1 and about 0.6 g/dL, or about 0.1 and about 0.5 g/dL over a 

period of time, such as about one week, about two weeks, about three weeks, about four weeks, 

about five weeks, or about six weeks relative to the baseline hemoglobin level. In certain 

embodiments, the level of hemoglobin is raised by at least about 0.1 g/dL, about 0.2 g/dL, about 

0.3 g/dL, about 0.4 g/dL, about 0.5 g/dL, about 0.6 g/dL, about 0.7 g/dL, about 0.8 g/dL, about 

0.9, or about 1.0 g/dL over a period of time, such as about one week, about two weeks, about 

three weeks, about four weeks, about five weeks, or about six weeks relative to the baseline 

hemoglobin level. 

[00233] In certain embodiments, the level of hemoglobin is raised by about 0.1 g/dL over a 

period of one week relative to the baseline hemoglobin level. In certain embodiments, the level 

of hemoglobin is raised by about 0.1 g/dL over a period of two weeks relative to the baseline 

hemoglobin level. In certain embodiments, the level of hemoglobin is raised by about 0.5 g/dL 

over a period of three weeks relative to the baseline hemoglobin level. In certain embodiments, 

the level of hemoglobin is raised by about 0.6 g/dL over a period of four weeks relative to the 

baseline hemoglobin level. In certain embodiments, the level of hemoglobin is raised by about 

0.6 g/dL over a period of five weeks relative to the baseline hemoglobin level. In certain 

embodiments, the level of hemoglobin is raised by about 0.6 g/dL over a period of six weeks 

relative to the baseline hemoglobin level. 

[00234] In certain embodiments, hepcidin expression decreases less than about 20%, less than 

about 15%, less than about 10%, less than about 5%, less than about 4%, less than about 3%, less 

than about 2%, or less than about 1% relative to the baseline hepcidin expression level. In 

certain embodiments, hepcidin expression decreases by between about 0% and about 20%, 
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between about 0% and about 15%, between about 0% and about 10%, or between about 0% and 

about 5%, between about 0% and about 4%, between about 0% and about 3%, between about 0% 

and about 2%, or between about 0% and about 1% relative to the baseline hepcidin expression 

level. In certain embodiments, hepcidin expression decreases by about 20%, about 15%, about 

10%, about 5%, about 4%, about 3%, about 2%, or about 1% relative to the baseline hepcidin 

expression level. 

5.3.4 	Erythroferrone Levels 

[00235] In certain embodiments, provided herein is a method of treating a disease or condition 

selected from non-severe anemia secondary to chronic kidney disease, non-severe anemia 

secondary to congestive heart failure, and idiopathic anemia of aging, comprising administering 

to a patient having non-severe anemia secondary to chronic kidney disease, non-severe anemia 

secondary to congestive heart failure, or idiopathic anemia of aging a sufficient number of 

successive doses of a HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer so as to raise the 

serum hemoglobin levels relative to a baseline serum hemoglobin level in a patient, without 

significantly increasing erythroferrone expression relative to a baseline erythroferrone expression 

level. 

[00236] In certain embodiments, the serum hemoglobin level is raised by between about 0.1 and 

about 1.0 g/dL over a period of one week relative to the baseline hemoglobin level. In certain 

such embodiments, the serum hemoglobin level is raised by about 0.1 g/dL over a period of one 

week relative to the baseline hemoglobin level. 

[00237] In certain embodiments, the serum hemoglobin level is raised by between about 0.1 and 

about 1.0 g/dL over a period of two weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the serum hemoglobin level is raised by about 0.1 g/dL over a period of two 

weeks relative to the baseline hemoglobin level. 

[00238] In certain embodiments, the serum hemoglobin level is raised by between about 0.1 and 

about 1.0 g/dL over a period of three weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the serum hemoglobin level is raised by about 0.5 g/dL over a period of three 

weeks relative to the baseline hemoglobin level. 

[00239] In certain embodiments, the serum hemoglobin level is raised by between about 0.1 and 

about 1.0 g/dL over a period of four weeks relative to the baseline hemoglobin level. In certain 
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such embodiments, the serum hemoglobin level is raised by about 0.6 g/dL over a period of four 

weeks relative to the baseline hemoglobin level. 

[00240] In certain embodiments, the serum hemoglobin level is raised by between about 0.1 and 

about 1.0 g/dL over a period of five weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the serum hemoglobin level is raised by about 0.6 g/dL over a period of five 

weeks relative to the baseline hemoglobin level. 

[00241] In certain embodiments, the serum hemoglobin level is raised by between about 0.1 and 

about 1.0 g/dL over a period of six weeks relative to the baseline hemoglobin level. In certain 

such embodiments, the serum hemoglobin level is raised by about 0.6 g/dL over a period of six 

weeks relative to the baseline hemoglobin level. 

[00242] In certain embodiments, erythroferrone transcription increases less than about 20%, less 

than about 15%, less than about 10% relative to the baseline erythroferrone transcription level, 

less than about 5%, less than about 4%, less than about 3%, less than about 2%, or less than 

about 1% relative to the baseline erythroferrone transcription level, as measured by, for example, 

qRT-PCR of RNA (see SEQ ID NO: 3). 

[00243] In certain embodiments, erythroferrone protein expression increases less than about 

20%, less than about 15%, less than about 10% relative to the baseline erythroferrone expression 

level, less than about 5%, less than about 4%, less than about 3%, less than about 2%, or less 

than about 1% relative to the baseline erythroferrone expression level, as measured by, for 

example, western blot of erythroferrone protein (see SEQ ID NO: 2). 

[00244] In certain embodiments, the disease or condition is non-severe anemia secondary to 

chronic kidney disease. In certain embodiments, the disease or condition is non-severe 

congestive heart failure. In certain embodiments, the disease or condition is idiopathic anemia of 

aging. 

[00245] In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer is 

administered once daily. In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-

alpha stabilizer is administered orally. 

[00246] In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer is a 

heterocyclic carboxamide. In certain such embodiments, the HIF prolyl hydroxylase inhibitor or 

HIF-alpha stabilizer is selected from a pyridine carboxamide, a quinoline carboxamide, and an 

isoquinoline carboxamide. 
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[00247] In certain embodiments, the HIF prolyl hydroxylase inhibitor or HIF-alpha stabilizer is a 

compound having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of 

Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, Compound 

4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, and Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof. In a specific embodiment, the HIF 

prolyl hydroxylase inhibitor or HIF-alpha stabilizer is Compound 1 or a pharmaceutically 

acceptable salt, solvate, or hydrate thereof. In a specific embodiment, the HIF prolyl 

hydroxylase inhibitor or HIF-alpha stabilizer is Compound 7 or a pharmaceutically acceptable 

salt, solvate, or hydrate thereof. 

5.4 	Diseases Associated with HIF Prolyl Hydroxylase Modulation 

[00248] The present disclosures also relate to methods for treating and/or preventing and/or 

controlling, inter alia, Peripheral Vascular Disease (PVD); Coronary Artery Disease (CAD); 

heart failure; ischemia; anemia; wound healing; ulcers; ischemic ulcers; inadequate blood 

supply; poor capillary circulation; small artery atherosclerosis; venous stasis; atherosclerotic 

lesions (e.g., in coronary arteries); angina; myocardial infarction; diabetes; hypertension; Burgers 

disease; diseases associated with abnormal levels of VEGF, GAPDH, and/or EPO; Crohn's 

disease; ulcerative colitis; psoriasis; sarcoidosis; rheumatoid arthritis; hemangiomas; Osler- 

Weber-Rendu disease; hereditary hemorrhagic telangiectasia; solid or blood borne tumors and 

acquired immune deficiency syndrome; atrial arrhythmias; ischemic tissue damage in tissues 

such as: cardiac tissue, such as myocardium and cardiac ventricles, skeletal muscle, neurological 

tissue, such as from the cerebellum, internal organs, such as the stomach, intestine, pancreas, 

liver, spleen, and lung; and distal appendages such as fingers and toes. Specifically, provided 

herein are methods for treating and/or preventing and/or controlling, inter alia, Peripheral 

Vascular Disease (PVD); Coronary Artery Disease (CAD); heart failure; ischemia; anemia; 

wound healing; ulcers; ischemic ulcers; inadequate blood supply; poor capillary circulation; 

small artery atherosclerosis; venous stasis; atherosclerotic lesions (e.g., in coronary arteries); 

angina; myocardial infarction; diabetes; hypertension; Burgers disease; diseases associated with 

abnormal levels of VEGF, GAPDH, and/or EPO; Crohn's disease; ulcerative colitis; psoriasis; 

sarcoidosis; rheumatoid arthritis; hemangiomas; Osler-Weber-Rendu disease; hereditary 

hemorrhagic telangiectasia; solid or blood borne tumors and acquired immune deficiency 
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syndrome; atrial arrhythmias; ischemic tissue damage in tissues such as: cardiac tissue, such as 

myocardium and cardiac ventricles, skeletal muscle, neurological tissue, such as from the 

cerebellum, internal organs, such as the stomach, intestine, pancreas, liver, spleen, and lung; and 

distal appendages such as fingers and toes, wherein the method comprises administering a 

pharmaceutically effective amount of a HIF prolyl hydroxylase inhibitor or a HIF-alpha 

stabilizer, wherein the pharmaceutically effective amount is suitable to reduce the severity or 

frequency of at least one symptom of these diseases while: 

a) restoring or maintaining the diurnal pattern of EPO serum levels; 

b) increasing the total iron binding capacity; 

c) increasing the total iron binding capacity without increasing significantly the total iron levels; 

and/or 

d) not significantly decreasing hepcidin levels. 

[00249] Atherosclerotic PVD can present in three ways: 

1) Asymptomatic PVD diagnosed on the basis of noninvasive testing (usually physical 

exam); 

2) Intermittent claudication with symptoms of leg pain with exercise; and 

3) Critical limb ischemia with leg pain at rest and limb-threatening ischemic changes 

(usually non-healing or infected cutaneous ulcerations). 

[00250] The present disclosures also relate to methods for regulating blood flow, oxygen 

delivery and/or energy utilization in ischemic tissues, wherein the methods can comprise 

administering to a human an effective amount of one or more compounds or pharmaceutically 

acceptable salts or tautomers thereof disclosed herein. 

[00251] The compounds and compositions recited herein can have a number of utilities, and 

address several unmet medical needs, inter alia: 

1) Providing compositions effective as inhibitors of HIF prolyl hydroxylase, thereby 

stimulating an angiogenic response in human tissue, thereby providing a method for increasing 

blood flow, oxygen delivery and energy utilization in ischemic tissues; 

2) Providing compositions effective as human protein HIF prolyl hydroxylase inhibitors, 

and thereby increasing the concentration of HIF-lalpha leading to greater activation and 

sustaining the of various biological pathways that are the normal response to cellular hypoxia; 

3) Providing compositions effective in stimulating an EPO response in cells and thereby 
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enhancing the maintenance of red blood cells by controlling the proliferation and differentiation 

of erythroid progenitor cells into red blood cells; 

4) Providing compositions effective in stimulating an angiogenic response and thereby 

increasing the number and density of blood vessels and thus alleviating the adverse 

consequences of hypertension and diabetes, inter alia, claudication, ischemic ulcers, accelerated 

hypertension, and renal failure; 

5) Providing compositions that activate Vascular Endothelial Growth Factor (VEGF) gene 

transcription in hypoxic cells thus increasing stimulus of important biological responses, inter 

alia, vasodilation, vascular permeability, and endothelial cell migration and proliferation. 

6) Providing compositions that induce the production of soluble VEGF, an inhibitor 

of VEGF, in hypoxic cells thus increasing stimulus of important biological responses, inter alia, 

anti-angiogenic activities. 

[00252] Therefore, these and other unmet medical needs are resolved by the HIF prolyl 

hydroxylase inhibitors of the present disclosure, which are capable of regulating blood flow, 

oxygen delivery and energy utilization in ischemic tissues that are caused by insufficient 

regulation of HIF prolyl hydroxylase. Those of skill in the art will also recognize that inhibition 

of HIF-1-alpha prolyl hydroxylase enzymes will have other positive medical effects on human 

tissue and the alleviation of symptoms and disease states other than those symptoms or diseases 

states that are specifically pointed out in the present disclosure. However, as greater details arise 

concerning disease states and conditions related to the angiogenic process, these yet undisclosed 

or yet unknown conditions will be positively affected by compositions which stimulate the body 

own response to hypoxia and other low blood oxygen conditions. 

[00253] In certain embodiments, provided herein are methods for treating or preventing a disease 

or disorder ameliorated by modulation of HIF prolyl hydroxylase comprising administering to a 

patient having a disease ameliorated by modulation of HIF prolyl hydroxylase an effective 

amount of a compound having a structure of Formula (I), Formula (II), Formula (III), Formula 

(IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, 

Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 

10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, {[5-(3-chloropheny1)- 

3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3- 
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hydroxypicolinamido)acetic acid) according to the dose and/or dosing regimen described herein. 

In certain such embodiments, the compound is administered from one to three, such as one, two 

or three times in the course of a 24 hour period. In certain such embodiments, provided herein 

are methods for treating or preventing a disease ameliorated by modulation of HIF prolyl 

hydroxylase comprising administering to a patient having a disease or disorder ameliorated by 

modulation of HIF prolyl hydroxylase an effective amount of {[5-(3-chloropheny1)-3-

hydroxypyridine-2-carbonyl]amino} acetic acid once daily. In certain such embodiments, the 

daily dose is about 150 mg, about 300 mg, about 450 mg, about 600 mg, or about 750 mg of {[5- 

(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid. In certain such 

embodiments, provided herein are methods for treating or preventing a disease ameliorated by 

modulation of HIF prolyl hydroxylase comprising administering to a patient having a disease or 

disorder ameliorated by modulation of HIF prolyl hydroxylase an effective amount of 2-(5-(3-

fluorophenyl)-3-hydroxypicolinamido)acetic acid once daily. In certain such embodiments, the 

daily dose is about 150 mg, about 300 mg, about 450 mg, about 600 mg, or about 750 mg of 2- 

(5-(3-fluoropheny1)-3-hydroxypicolinamido)acetic acid. In certain such embodiments, the daily 

dose is about 150 mg, about 300 mg, about 450 mg, or about 600 mg. Such daily doses may be 

administered orally, once daily, twice daily, or three times daily, preferably once daily. 

[00254] In certain embodiments, provided herein are methods of treating or preventing a disease 

or disorder ameliorated by inhibiting HIF prolyl hydroxylase (e.g., PHD1, PHD2, and/or PHD3), 

comprising administering to a patient having a disease or disorder ameliorated by inhibiting HIF 

prolyl hydroxylase an effective amount of a compound having a structure of Formula (I), 

Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 

Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof 

(specifically, 5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 24543-

fluoropheny1)-3-hydroxypicolinamido)acetic acid) according to the dose and/or dosing regimen 

described herein. In certain such embodiments, the daily dose is about 150 mg, about 300 mg, 

about 450 mg, about 600 mg, or about 750 mg of {[5-(3-chloropheny1)-3-hydroxypyridine-2-

carbonyl]amino} acetic acid. In certain such embodiments, the daily dose is about 150 mg, about 

300 mg, about 450 mg, about 600 mg, or about 750 mg of 2-(5-(3-fluorophenyl)-3- 
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hydroxypicolinamido)acetic acid. In certain such embodiments, the daily dose is about 150 mg, 

about 300 mg, about 450 mg, or about 600 mg. Such daily doses may be administered orally, 

once daily, twice daily, or three times daily, preferably once daily. In certain such embodiments, 

provided herein are methods of treating or preventing a disease or disorder ameliorated by 

inhibiting PHD1, comprising administering to a patient having a disease or disorder ameliorated 

by inhibiting PHD1 an effective amount of 5-(3-chloropheny1)-3-hydroxypyridine-2-

carbonyl]amino} acetic acid according to the dose and/or dosing regimen described herein. In 

certain such embodiments, provided herein are methods of treating or preventing a disease or 

disorder ameliorated by inhibiting PHD1, comprising administering to a patient having a disease 

or disorder ameliorated by inhibiting PHD1 an effective amount of 2-(5-(3-fluorophenyl)-3-

hydroxypicolinamido)acetic acid according to the dose and/or dosing regimen described herein. 

In certain such embodiments, provided herein are methods of treating or preventing a disease or 

disorder ameliorated by inhibiting PHD2, comprising administering to a patient having a disease 

or disorder ameliorated by inhibiting PHD2 an effective amount of 5-(3-chloropheny1)-3-

hydroxypyridine-2-carbonyl]amino} acetic acid according to the dose and/or dosing regimen 

described herein. . In certain such embodiments, provided herein are methods of treating or 

preventing a disease or disorder ameliorated by inhibiting PHD2, comprising administering to a 

patient having a disease or disorder ameliorated by inhibiting PHD2 an effective amount of 2-(5- 

(3-fluoropheny1)-3-hydroxypicolinamido)acetic acid according to the dose and/or dosing 

regimen described herein. In certain such embodiments, provided herein are methods of treating 

or preventing a disease or disorder ameliorated by inhibiting PHD3, comprising administering to 

a patient having a disease or disorder ameliorated by inhibiting PHD3 an effective amount of 5- 

(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino}acetic acid according to the dose and/or 

dosing regimen described herein. In certain such embodiments, provided herein are methods of 

treating or preventing a disease or disorder ameliorated by inhibiting PHD3, comprising 

administering to a patient having a disease or disorder ameliorated by inhibiting PHD3 an 

effective amount of 2-(5-(3-fluoropheny1)-3-hydroxypicolinamido)acetic acid according to the 

dose and/or dosing regimen described herein. 

[00255] In certain embodiments, provided herein are methods of treating or preventing a disease 

or disorder ameliorated by stabilizing HIF-alpha (e.g., HIF-1-alpha, HIF-2-alpha, and/or HIF-3-

alpha), comprising administering to a patient having a disease or disorder ameliorated by 
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stabilizing HIF-alpha an effective amount of a compound having a structure of Formula (I), 

Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 

Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof 

(specifically, 5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 24543-

fluoropheny1)-3-hydroxypicolinamido)acetic acid) according to the dose and/or dosing regimen 

described herein. In certain such embodiments, the daily dose is about 150 mg, about 300 mg, 

about 450 mg, about 600 mg, or about 750 mg of }[5-(3-chloropheny1)-3-hydroxypyridine-2-

carbonyl]amino} acetic acid. In certain such embodiments, the daily dose is about 150 mg, about 

300 mg, about 450 mg, or about 600 mg. In certain such embodiments, the daily dose is about 

150 mg, about 300 mg, about 450 mg, about 600 mg, or about 750 mg of 2-(5-(3-fluorophenyl)- 

3-hydroxypicolinamido)acetic acid. In certain such embodiments, the daily dose is about 150 

mg, about 300 mg, about 450 mg, or about 600 mg. Such daily doses may be administered 

orally, once daily, twice daily, or three times daily, preferably once daily. In certain such 

embodiments, provided herein are methods of treating or preventing a disease or disorder 

ameliorated by stabilizing HIF-la, comprising administering to a patient having a disease or 

disorder ameliorated by stabilizing HIF-1-alpha an effective amount of 5-(3-chloropheny1)-3-

hydroxypyridine-2-carbonyl]amino} acetic acid according to the dose and/or dosing regimen 

described herein. In certain such embodiments, provided herein are methods of treating or 

preventing a disease or disorder ameliorated by stabilizing HIF-la, comprising administering to 

a patient having a disease or disorder ameliorated by stabilizing HIF-1-alpha an effective amount 

of 2-(5-(3-fluorophenyl)-3-hydroxypicolinamido)acetic acid according to the dose and/or dosing 

regimen described herein. In certain such embodiments, provided herein are methods of treating 

or preventing a disease or disorder ameliorated by stabilizing HIF-2-alpha, comprising 

administering to a patient having a disease or disorder ameliorated by inhibiting HIF-2-alpha an 

effective amount of 5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid 

according to the dose and/or dosing regimen described herein. In certain such embodiments, 

provided herein are methods of treating or preventing a disease or disorder ameliorated by 

stabilizing HIF-2-alpha, comprising administering to a patient having a disease or disorder 
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ameliorated by inhibiting HIF-2-alpha an effective amount of 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid according to the dose and/or dosing regimen described herein. 

[00256] In certain such embodiments, provided herein are methods of treating or preventing a 

disease or disorder ameliorated by stabilizing HIF-3-alpha, comprising administering to a patient 

having a disease or disorder ameliorated by stabilizing HIF-3-alpha an effective amount of 543-

chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid according to the dose and/or 

dosing regimen described herein. In certain such embodiments, provided herein are treating or 

preventing a disease or disorder ameliorated by stabilizing HIF-3-alpha, comprising 

administering to a patient having a disease or disorder ameliorated by stabilizing HIF-3-alpha an 

effective amount of 2-(5-(3-fluoropheny1)-3-hydroxypicolinamido)acetic acid according to the 

dose and/or dosing regimen described herein. 

[00257] In certain embodiments, provided herein are methods of treating or preventing a disease 

or condition related to diminished endogenous production of erythropoietin (EPO), comprising 

administering to a patient having a disease or disorder related to diminished endogenous 

production of EPO an effective amount of a compound having a structure of Formula (I), 

Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 

Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof 

(specifically, 5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino}acetic acid or 24543-

fluoropheny1)-3-hydroxypicolinamido)acetic acid) according to the dose and/or dosing regimens 

described herein. In certain such embodiments, the daily dose is about 150 mg, about 300 mg, 

about 450 mg, about 600 mg, or about 750 mg of {[5-(3-chloropheny1)-3-hydroxypyridine-2-

carbonyl]amino} acetic acid. In certain such embodiments, the daily dose is about 150 mg, about 

300 mg, about 450 mg, about 600 mg, or about 750 mg of 2-(5-(3-fluorophenyl)-3-

hydroxypicolinamido)acetic acid. In certain such embodiments, the daily dose is about 150 mg, 

about 300 mg, about 450 mg, or about 600 mg. Such daily doses may be administered orally, 

once daily, twice daily, or three times daily, preferably once daily. 

[00258] In certain embodiments, provided herein are methods of treating or preventing anemia 

(e.g., anemia secondary to or associated with chronic kidney disease, anemia secondary to 

chronic heart disease, idiopathic anemia of aging, anemia of chronic disease, myelodysplastic 
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syndrome, bone marrow fibrosis, other aplastic or dysplastic anemias, chemotherapy induced 

anemia (including chemotherapy for treating cancer, hepatitis C, or other chronic drug therapy 

that reduces bone marrow production), anemia resulting from blood loss, anemia resulting from 

iron deficiency, anemia resulting from vitamin B12 deficiency, sickle cell disease, or 

thalassemia), comprising administering to a patient having anemia an effective amount of a 

compound having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of 

Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, Compound 

4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, 5-(3-chloropheny1)-3-

hydroxypyridine-2-carbonyl]amino}acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid) according to the dose and/or dosing regimen described herein. 

In certain embodiments, provided herein are methods of treating anemia, such as anemia 

secondary to chronic kidney disease, comprising administering to a patient having anemia an 

effective amount of 5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid. In 

certain embodiments, provided herein are methods of treating anemia, such as anemia secondary 

to chronic kidney disease, comprising administering to a patient having anemia an effective 

amount of 2-(5-(3-fluoropheny1)-3-hydroxypicolinamido)acetic acid. In certain such 

embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, about 600 mg, or 

about 750 mg of {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid. In 

certain such embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, about 

600 mg, or about 750 mg of 2-(5-(3-fluorophenyl)-3-hydroxypicolinamido)acetic acid. In 

certain such embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, or about 

600 mg. Such daily doses may be administered orally, once daily, twice daily, or three times 

daily, preferably once daily. 

[00259] In certain embodiments, provided herein are treating or preventing anemia secondary to 

chronic kidney disease (CKD), comprising administering to a patient having anemia secondary 

to CKD an effective amount of a compound having a structure of Formula (I), Formula (II), 

Formula (III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, 

Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 
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8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or 

Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, 5- 

(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino}acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid) according to the dose and/or dosing regimen described herein. 

In certain such embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, about 

600 mg, or about 750 mg of {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic 

acid. In certain such embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, 

about 600 mg, or about 750 mg of 2-(5-(3-fluorophenyl)-3-hydroxypicolinamido)acetic acid. In 

certain such embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, or about 

600 mg. Such daily doses may be administered orally, once daily, twice daily, or three times 

daily, preferably once daily. In certain embodiments, the daily dose is administered once daily. 

In certain embodiments, the CKD is stage 1, 2, 3, 4, or 5 chronic kidney disease. In certain such 

embodiments, the CKD is stage 3, 4, or 5 chronic kidney disease. In certain embodiments, the 

CKD is stage 1 chronic kidney disease. In certain embodiments, the CKD is stage 2 chronic 

kidney disease. In certain embodiments, the CKD is stage 3 chronic kidney disease. In certain 

embodiments, the CKD is stage 4 chronic kidney disease. In certain embodiments, the CKD is 

stage 5 chronic kidney disease. In certain embodiments, the chronic kidney disease is pre-

dialysis chronic kidney disease. In certain embodiments, the patient is a dialysis patient and 

these patients may be referred to as having end stage renal disease (ESRD). In certain such 

embodiments, the anemia, such as anemia secondary to CKD or ESRD may be refractory to 

treatment with an erythropoiesis stimulating agent, including a rhEPO product, such as, epoetin 

alfa, epoetin beta, darbepoetin, or peginesatide. In certain embodiments, the patient has been 

previously treated for anemia, while in certain alternative embodiments, the patient has not 

previously been treated for anemia. 

[00260] In certain embodiments, provided herein are methods of treating or preventing an 

angiogenesis-related disease or disorder, comprising administering to a patient having 

angiogenesis-related disease or disorder an effective amount of a compound having a structure of 

Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound 

selected from Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 

6, Compound 7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, 

Compound 13, Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable salt, solvate, or 
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hydrate thereof (specifically, 5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic 

acid or 2-(5-(3-fluoropheny1)-3-hydroxypicolinamido)acetic acid) according to the dose and/or 

dosing regimen described herein. In certain embodiments, provided herein are methods of 

regulating angiogenesis, comprising administering to a patient an effective amount of 543-

chloropheny1)-3-hydroxypyridine-2-carbonyl]amino}acetic acid according to the dose and/or 

dosing regimen described herein. In certain embodiments, provided herein are methods of 

regulating angiogenesis, comprising administering to a patient an effective amount of 2-(5-(3-

fluorophenyl)-3-hydroxypicolinamido)acetic acid according to the dose and/or dosing regimen 

described herein. In certain such embodiments, the daily dose is about 150 mg, about 300 mg, 

about 450 mg, about 600 mg, or about 750 mg of {[5-(3-chloropheny1)-3-hydroxypyridine-2-

carbonyl]amino} acetic acid. In certain such embodiments, the daily dose is about 150 mg, about 

300 mg, about 450 mg, about 600 mg, or about 750 mg of 2-(5-(3-fluorophenyl)-3-

hydroxypicolinamido)acetic acid. In certain such embodiments, the daily dose is about 150 mg, 

about 300 mg, about 450 mg, or about 600 mg. Such daily doses may be administered orally, 

once daily, twice daily, or three times daily, preferably once daily. 

[00261] In certain embodiments, provided herein are methods of treating or preventing disease or 

disorder affected by the level of VEGF or GAPDH, comprising administering to a patient having 

a disease or disorder affected by the level of VEGF or GADPH an effective amount of a 

compound having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of 

Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, Compound 

4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, 5-(3-chloropheny1)-3-

hydroxypyridine-2-carbonyl]amino}acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid) according to the dose and/or dosing regimen described herein. 

In certain such embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, about 

600 mg, or about 750 mg of {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic 

acid. In certain such embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, 

about 600 mg, or about 750 mg of 2-(5-(3-fluorophenyl)-3-hydroxypicolinamido)acetic acid. In 

certain such embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, or about 
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600 mg. Such daily doses may be administered orally, once daily, twice daily, or three times 

daily, preferably once daily. 

[00262] In certain embodiments, provided herein are methods of promoting wound healing, 

comprising administering to a patient having a wound an effective amount of a compound having 

a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), or a 

compound selected from Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, 

Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, Compound 11, 

Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable 

salt, solvate, or hydrate thereof (specifically, 5-(3-chloropheny1)-3-hydroxypyridine-2-

carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-hydroxypicolinamido)acetic acid) 

according to the dose and/or dosing regimen described herein. In certain such embodiments, the 

daily dose is about 150 mg, about 300 mg, about 450 mg, about 600 mg, or about 750 mg of {[5- 

(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid. In certain such 

embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, about 600 mg, or 

about 750 mg of 2-(5-(3-fluorophenyl)-3-hydroxypicolinamido)acetic acid. In certain such 

embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, or about 600 mg. 

Such daily doses may be administered orally, once daily, twice daily, or three times daily, 

preferably once daily. 

[00263] In certain embodiments, provided herein are methods of enhancing the revascularization 

of damaged tissue or increasing vasculature, comprising administering to a patient having 

damaged tissue an effective amount of a compound having a structure of Formula (I), Formula 

(II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, 

Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 

8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or 

Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, 543-

chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid) according to the dose and/or dosing regimen described herein. 

In certain embodiments, provided herein are methods of vascularizing ischemic tissue, 

comprising administering to a patient having ischemic tissue an effective amount of 543-

chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid according to the dose and/or 

dosing regimen described herein. In certain embodiments, provided herein are methods of 
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vascularizing ischemic tissue, comprising administering to a patient having ischemic tissue an 

effective amount of 2-(5-(3-fluoropheny1)-3-hydroxypicolinamido)acetic acid according to the 

dose and/or dosing regimen described herein. In certain such embodiments, the daily dose is 

about 150 mg, about 300 mg, about 450 mg, about 600 mg, or about 750 mg of {[5-(3-

chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid. In certain such embodiments, 

the daily dose is about 150 mg, about 300 mg, about 450 mg, about 600 mg, or about 750 mg of 

2-(5-(3-fluoropheny1)-3-hydroxypicolinamido)acetic acid. In certain such embodiments, the 

daily dose is about 150 mg, about 300 mg, about 450 mg, or about 600 mg. Such daily doses 

may be administered orally, once daily, twice daily, or three times daily, preferably once daily. 

[00264] In certain embodiments, provided herein are methods of promoting the growth of skin 

graft replacements, comprising administering to a patient having a skin graft an effective amount 

of a compound having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or 

of Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, 

Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 

10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, 5-(3-chloropheny1)-3-

hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid) according to the dose and/or dosing regimen described herein. 

In certain such embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, about 

600 mg, or about 750 mg of {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic 

acid. In certain such embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, 

about 600 mg, or about 750 mg of 2-(5-(3-fluorophenyl)-3-hydroxypicolinamido)acetic acid. In 

certain such embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, or about 

600 mg. Such daily doses may be administered orally, once daily, twice daily, or three times 

daily, preferably once daily. 

[00265] In certain embodiments, provided herein are methods of promoting tissue repair in the 

context of guided tissue regeneration (GTR), comprising administering to a patient an effective 

amount of a compound having a structure of Formula (I), Formula (II), Formula (III), Formula 

(IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, 

Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 

10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 
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pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, 5-(3-chloropheny1)-3-

hydroxypyridine-2-carbonyl]amino}acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid) according to the dose and/or dosing regimen described herein. 

In certain such embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, about 

600 mg, or about 750 mg of {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic 

acid. In certain such embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, 

about 600 mg, or about 750 mg of 2-(5-(3-fluorophenyl)-3-hydroxypicolinamido)acetic acid. In 

certain such embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, or about 

600 mg. Such daily doses may be administered orally, once daily, twice daily, or three times 

daily, preferably once daily. 

[00266] In certain embodiments, provided herein are methods of treating or preventing a disease 

or disorder selected from diabetic retinopathy, macular degeneration, cancer, sickle cell anemia, 

sarcoid, syphilis, pseudoxanthoma elasticum, Paget's disease, vein occlusion, artery occlusion, 

carotid obstructive disease, chronic uveitis/vitritis, mycobacterial infections, Lyme's disease, 

systemic lupus erythematosis, retinopathy of prematurity, Eales' disease, Behcet's disease, 

infections causing a retinitis or choroiditis, presumed ocular histoplasmosis, Best's disease, 

myopia, optic pits, Stargardt's disease, pars planitis, chronic retinal detachment, hyperviscosity 

syndrome, toxoplasmosis, trauma post-laser complications, diseases associated with rubeosis, 

and proliferative vitreoretinopathy, Crohn's disease and ulcerative colitis, psoriasis, sarcoidosis, 

rheumatoid arthritis, hemangiomas, Osler-Weber-Rendu disease, or hereditary hemorrhagic 

telangiectasia, solid or blood borne tumors, acquired immune deficiency syndrome, skeletal 

muscle and myocardial ischemia, stroke, coronary artery disease, peripheral vascular disease, 

and coronary artery disease, comprising administering to a patient having such a disease or 

disorder an effective amount of a compound having a structure of Formula (I), Formula (II), 

Formula (III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, 

Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 

8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or 

Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, 543-

chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid) according to the dosages and/or dose and/or dosing regimens 

described herein. In certain such embodiments, the daily dose is about 150 mg, about 300 mg, 
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about 450 mg, about 600 mg, or about 750 mg of }[5-(3-chloropheny1)-3-hydroxypyridine-2-

carbonyl]amino} acetic acid. In certain such embodiments, the daily dose is about 150 mg, about 

300 mg, about 450 mg, about 600 mg, or about 750 mg of 2-(5-(3-fluorophenyl)-3-

hydroxypicolinamido)acetic acid. In certain such embodiments, the daily dose is about 150 mg, 

about 300 mg, about 450 mg, or about 600 mg. Such daily doses may be administered orally, 

once daily, twice daily, or three times daily, preferably once daily. 

5.5 	Doses and Dosing Regimens 

[00267] Various parameters are described herein to guide the dosing regimen of a HIF prolyl 

hydroxylase inhibitor or a HIF-alpha stabilizer for the prevention and/or treatment of various 

diseases and disorders as described in Section 5.4, such as anemia (e.g., anemia secondary to 

chronic kidney disease). This section provides several specific doses for such uses of a HIF 

prolyl hydroxylase inhibitor or a HIF-alpha stabilizer. In certain embodiments, such a dose is the 

initial dose at the beginning of a treatment. In other embodiments, such a dose is the adjusted 

dose at a later time during the course of treatment. In certain embodiments, the HIF prolyl 

hydroxylase inhibitor or a HIF-alpha stabilizer is a compound having a structure of Formula (I), 

Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 

Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof. 

In a specific embodiment, the compound is Compound 1 or a pharmaceutically acceptable salt, 

solvate, or hydrate thereof. In a specific embodiment, the compound is Compound 7 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof 

[00268] In certain embodiments, provided herein are methods for treating anemia, such as 

anemia secondary to chronic kidney disease, comprising administering to a patient having 

anemia, a daily dose of a compound having a structure of Formula (I), Formula (II), Formula 

(III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, 

Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 

9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or 

a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, }[5-(3-

chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid) which is between about 100 mg and about 1,200 mg, about 
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200 mg and about 1,000 mg, about 400 mg and about 800 mg, or about 450 mg and about 600 

mg, or about 300 mg and about 600 mg. In certain embodiments, the daily dose of a compound 

having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), 

or a compound selected from Compound 1, Compound 2, Compound 3, Compound 4, 

Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, {[5-(3-chloropheny1)- 

3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid) is between about 150 mg and about 600 mg. In certain 

embodiments, the daily dose of the compound is between about 150 mg and about 300 mg, about 

300 and about 600 mg, or between about 600 mg and about 750 mg. In certain embodiments, the 

daily dose is about 100 mg, 150 mg, 200 mg, 250 mg, 300 mg, 350 mg, 400 mg, 450 mg, 500 

mg, 550 mg, 600 mg, 650 mg, 700 mg, 750 mg, 800 mg, 850 mg, 900 mg, 950 mg, 1,000 mg, 

1,050 mg, 1,100 mg, 1,150 mg, or even about 1,200 mg of a compound having a structure of 

Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound 

selected from Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 

6, Compound 7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, 

Compound 13, Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable salt, solvate, or 

hydrate thereof (specifically, {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic 

acid or 2-(5-(3-fluoropheny1)-3-hydroxypicolinamido)acetic acid). In certain embodiments, the 

daily dose is at least about 300 mg, at least about 450 mg, or even at least about 600 mg. 

[00269] In certain embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, 

about 600 mg, or about 750 mg of a compound having a structure of Formula (I), Formula (II), 

Formula (III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, 

Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 

8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or 

Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, {[5- 

(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino}acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid). In certain embodiments, the daily dose is about 150 mg, 

about 300 mg, about 450 mg, or about 600 mg. In certain embodiments, the daily dose is not 

240 mg, 370 mg, 500 mg or 630 mg of Compound 1. In certain embodiments, the daily dose is 
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about 240 mg, 370 mg, 500 mg or about 630 mg of a compound having a structure of Formula 

(I), Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 

Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof 

(specifically, {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 24543-

fluoropheny1)-3-hydroxypicolinamido)acetic acid). 

[00270] In certain embodiments, provided herein are methods for treating anemia, such as 

anemia secondary to chronic kidney disease, comprising administering to a patient having 

anemia daily dose of a compound which is a compound having a structure of Formula (I), 

Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 

Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof 

(specifically, {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 24543-

fluoropheny1)-3-hydroxypicolinamido)acetic acid), wherein the compound is administered 

continuously and/or indefinitely. 

[00271] In certain embodiments, provided herein are methods for treating anemia, such as 

anemia secondary to chronic kidney disease, comprising administering to a patient having 

anemia a daily dose of a compound having a structure of Formula (I), Formula (II), Formula 

(III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, 

Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 

9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or 

a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, {[5-(3-

chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid), wherein the daily dose is about 450 mg. In certain such 

embodiments, a daily dose of about 450 mg comprises three unit dosage forms, such as three 

tablets, each comprising about 150 mg of a compound having a structure of Formula (I), 

Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 
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Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof 

(specifically, {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 24543-

fluoropheny1)-3-hydroxypicolinamido)acetic acid). In certain embodiments, a daily dose of 

about 450 mg of a compound having a structure of Formula (I), Formula (II), Formula (III), 

Formula (IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, 

Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 

9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or 

a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, {[5-(3-

chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid) may be increased by about 150 mg such that the daily dose of 

the compound is about 600 mg. In certain embodiments, a daily dose of 450 mg of a compound 

having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), 

or a compound selected from Compound 1, Compound 2, Compound 3, Compound 4, 

Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, {[5-(3-chloropheny1)- 

3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid) may be decreased by about 150 mg, such that the daily dose of 

the compound is about 300 mg. In certain embodiments, a daily dose of a compound having a 

structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), or a 

compound selected from Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, 

Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, Compound 11, 

Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable 

salt, solvate, or hydrate thereof (specifically, {[5-(3-chloropheny1)-3-hydroxypyridine-2-

carbonyl]amino} acetic acid or 2-(5-(3-fluorophenyl)-3-hydroxypicolinamido)acetic acid) may be 

decreased by about 300 mg, such that the daily dose of the compound is about 150 mg. In 

certain embodiments, the daily dose may be increased or decreased by about 75 mg, about 100 

mg, about 125 mg, about 150 mg, about 175 mg, about 200 mg, about 225 mg, about 250 mg, 

about 275 mg, or about 300 mg. In certain embodiments, the daily dose may be increased or 

decreased by an amount between about 75 mg and 300 mg, about 100 mg and about 300 mg, 

about 125 mg and about 300 mg, about 150 mg and about 300 mg, about 175 mg and about 300 
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mg, about 200 mg and about 300 mg, about 225 mg and about 300 mg, about 250 mg and about 

300 mg, or about 275 mg and about 300 mg. In certain embodiments, the daily dose may be 

increased or decreased by an amount between about 75 mg and about 250 mg, about 100 mg and 

about 225 mg, or about 125 mg and about 200 mg. In certain such embodiments, the daily dose 

does not exceed about 600 mg or about 750 mg. 

[00272] In certain embodiments, provided herein are methods for treating anemia, such as 

anemia secondary to chronic kidney disease, comprising administering to a patient having 

anemia an effective amount of a compound having a structure of Formula (I), Formula (II), 

Formula (III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, 

Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 

8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or 

Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, {[5- 

(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino}acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid), wherein the compound may be administered continuously 

and/or indefinitely, such as for more than 42 consecutive days. In certain such embodiments, a 

daily dose of the compound is about 150 mg, about 300 mg, about 450 mg, about 600 mg, or 

about 750 mg of a compound having a structure of Formula (I), Formula (II), Formula (III), 

Formula (IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, 

Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 

9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or 

a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, {[5-(3-

chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid). In certain such embodiments, the daily dose is about 150 mg, 

about 300 mg, about 450 mg, or about 600 mg. 

[00273] In certain embodiments, provided herein are methods for treating anemia, such as 

anemia secondary to chronic kidney disease, comprising administering to a patient having 

anemia an effective amount of a compound having a structure of Formula (I), Formula (II), 

Formula (III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, 

Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 

8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or 

Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, {[5- 
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(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid), wherein hemoglobin levels of a patient are maintained at a 

level of at least about 10.0 g/dL and at or below about 13.0 g/dL. In certain such embodiments, 

the hemoglobin levels are maintained at a level of at least about 11.0 g/dL and at or below about 

13.0 g/dL. In certain such embodiments, the hemoglobin levels are maintained at a level of at 

least about 11.0 g/dL and at or below about 12.0 g/dL. In certain such embodiments, a daily 

dose of the compound is about 150 mg, about 300 mg, about 450 mg, about 600 mg, or about 

750 mg of a compound having a structure of Formula (I), Formula (II), Formula (III), Formula 

(IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, 

Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 

10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, {[5-(3-chloropheny1)- 

3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid). In certain such embodiments, the daily dose is about 150 mg, 

about 300 mg, about 450 mg, or about 600 mg. 

[00274] In certain embodiments, provided herein are methods for treating anemia, such as 

anemia secondary to chronic kidney disease, comprising administering to a patient having 

anemia an effective amount of a compound having a structure of Formula (I), Formula (II), 

Formula (III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, 

Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 

8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or 

Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, {[5- 

(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid), wherein level of hemoglobin of a patient are increased at least 

about 1.2 g/dL relative to a baseline hemoglobin level. In certain such embodiments, a daily 

dose of the compound is about 150 mg, about 300 mg, about 450 mg, about 600 mg, or about 

750 mg of a compound having a structure of Formula (I), Formula (II), Formula (III), Formula 

(IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, 

Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 

10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, {[5-(3-chlorophenyl)- 
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3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid). In certain such embodiments, the daily dose is about 150 mg, 

about 300 mg, about 450 mg, or about 600 mg. 

[00275] In certain embodiments, administration of a compound having a structure of Formula 

(I), Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 

Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof 

(specifically, {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 24543-

fluoropheny1)-3-hydroxypicolinamido)acetic acid) may be suspended if the level of hemoglobin 

is at or above 13.0 g/dL. In certain such embodiments, administration of the compound may be 

resumed once the level of hemoglobin is at or below 12.5 g/dL. 

[00276] In certain embodiments, hemoglobin levels are monitored and the dose of a compound 

having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), 

or a compound selected from Compound 1, Compound 2, Compound 3, Compound 4, 

Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, {[5-(3-chloropheny1)- 

3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid) may be adjusted based on the level of hemoglobin and/or the 

change in level of hemoglobin. In certain embodiments, the dose may be adjusted by either 

increasing or reducing the amount of a compound having a structure of Formula (I), Formula 

(II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, 

Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 

8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or 

Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, {[5- 

(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino}acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid) by 150 mg or even by 300 mg. 

[00277] In certain embodiments, the daily dose of a compound having a structure of Formula (I), 

Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 
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7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 

Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof 

(specifically, {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 24543-

fluoropheny1)-3-hydroxypicolinamido)acetic acid) may be increased after a period of time, 

beginning on the day a patient is given a daily dose of the compound. In certain embodiments, 

the period of time is from about one week to about eight weeks, such as from about two weeks to 

about seven weeks, about three weeks to about six weeks, or about four weeks. 

[00278] In certain embodiments, the daily dose of a compound having a structure of Formula (I), 

Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 

Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof 

(specifically, {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 24543-

fluoropheny1)-3-hydroxypicolinamido)acetic acid) may be adjusted once in a period of time. In 

certain embodiments, the period of time is from about one week to about eight weeks, such as 

from about two weeks to about seven weeks, about three weeks to about six weeks, or about four 

weeks 

[00279] In certain embodiments, the daily dose of a compound having a structure of Formula (I), 

Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 

Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof 

(specifically, {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 24543-

fluoropheny1)-3-hydroxypicolinamido)acetic acid) is not increased if the level of hemoglobin has 

increased by more than 1.2 g/dL relative to a baseline hemoglobin level. 

[00280] In certain embodiments, provided herein are methods for treating anemia, such as 

anemia secondary to chronic kidney disease, comprising administering to a patient having 

anemia a daily dose of a compound which is a compound having a structure of Formula (I), 

Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 
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Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof 

(specifically, {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-

fluoropheny1)-3-hydroxypicolinamido)acetic acid); measuring the hemoglobin level in the 

patient after an administration of the daily dose of the compound and then again a period of time 

later, wherein when the hemoglobin level in the patient is less than about 10.0 g/dL and the level 

of hemoglobin has decreased by less than about 0.5 g/dL as compared to the level measured the 

period of time earlier; or when the hemoglobin level in the patient is less than about 10.0 g/dL 

and the level of hemoglobin has changed by up to about 0.4 g/dL as compared to the level 

measured the period of time earlier; or when the hemoglobin level in the patient is between about 

10.0 and about 10.9 g/dL and the level of hemoglobin has decreased by less than about 0.5 g/dL 

as compared to the level measured the period of time earlier; administering an adjusted daily 

dose of the compound that is about 150 mg greater than the daily dose. In certain such 

embodiments, the compound is administered once daily and may be administered orally. In 

certain embodiments, the daily dose is about 450 mg, such that when the daily dose is increased 

by about 150 mg, the adjusted daily dose is about 600 mg. In certain embodiments, the period of 

time is from about one week to about eight weeks, such as from about two weeks to about seven 

weeks, about three weeks to about six weeks, or about four weeks. In certain embodiments, the 

daily dose may be increased or decreased by about 75 mg, about 100 mg, about 125 mg, about 

150 mg, about 175 mg, about 200 mg, about 225 mg, about 250 mg, about 275 mg, or about 300 

mg. In certain embodiments, the daily dose may be increased or decreased by an amount 

between about 75 mg and 300 mg, about 100 mg and about 300 mg, about 125 mg and about 300 

mg, about 150 mg and about 300 mg, about 175 mg and about 300 mg, about 200 mg and about 

300 mg, about 225 mg and about 300 mg, about 250 mg and about 300 mg, or about 275 mg and 

about 300 mg. In certain embodiments, the daily dose may be increased or decreased by an 

amount between about 75 mg and about 250 mg, about 100 mg and about 225 mg, or about 125 

mg and about 200 mg. In certain embodiments, the adjusted daily dose does not exceed 600 mg 

or 750 mg. 

[00281] In certain embodiments, provided herein are methods for treating anemia, such as 

anemia secondary to chronic kidney disease, comprising administering to a patient having 

anemia a daily dose of a compound which is a compound having a structure of Formula (I), 

Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 
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Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 

Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof 

(specifically, {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl] amino} acetic acid); 

measuring the hemoglobin level in the patient after an administration of the daily dose of the 

compound and then again a period of time later, wherein when the hemoglobin level in the 

patient is less than about 10.0 g/dL and the level of hemoglobin has increased by greater than 

about 1.5 g/dL as compared to the level measured the period of time earlier; or when the 

hemoglobin level in the patient is between about 10.0 and about 10.9 g/dL and the level of 

hemoglobin has increased by greater than about 1.5 g/dL as compared to the level measured the 

period of time earlier; or when the hemoglobin level in the patient is between about 11.0 and 

about 12.2 g/dL and the level of hemoglobin has increased by between about 1.0 and about 1.4 

g/dL as compared to the level measured the period of time earlier; or when the hemoglobin level 

in the patient is between about 12.3 and about 12.9 g/dL and the level of hemoglobin has 

decreased by up to about 0.4 g/dL or increased by up to about 0.4 g/dL as compared to the level 

measured the period of time earlier; or when the hemoglobin level in the patient is between about 

12.3 and about 12.9 g/dL and the level of hemoglobin has increased by about 0.5 to about 0.9 

g/dL as compared to the level measured the period of time earlier administering an adjusted daily 

dose of the compound that is 150 mg less than the daily dose. In certain such embodiments, the 

compound is administered once daily and may be administered orally. In certain embodiments, 

the daily dose is about 450 mg, such that when the daily dose is decreased by about 150 mg, the 

adjusted daily dose is about 300 mg. In certain embodiments, the period of time is from about 

one week to about eight weeks, such as from about two weeks to about seven weeks, about three 

weeks to about six weeks, or about four weeks. In certain embodiments, the daily dose may be 

increased or decreased by about 75 mg, about 100 mg, about 125 mg, about 150 mg, about 175 

mg, about 200 mg, about 225 mg, about 250 mg, about 275 mg, or about 300 mg. In certain 

embodiments, the daily dose may be increased or decreased by an amount between about 75 mg 

and 300 mg, about 100 mg and about 300 mg, about 125 mg and about 300 mg, about 150 mg 

and about 300 mg, about 175 mg and about 300 mg, about 200 mg and about 300 mg, about 225 

mg and about 300 mg, about 250 mg and about 300 mg, or about 275 mg and about 300 mg. In 

certain embodiments, the daily dose may be increased or decreased by an amount between about 
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75 mg and about 250 mg, about 100 mg and about 225 mg, or about 125 mg and about 200 mg. 

In certain embodiments, the adjusted daily dose does not exceed 600 mg or 750 mg. 

[00282] In certain embodiments, provided herein are methods of treating anemia, such as anemia 

secondary to chronic kidney disease, comprising administering to a patient having anemia a daily 

dose of a compound which is a compound having a structure of Formula (I), Formula (II), 

Formula (III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, 

Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 

8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or 

Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, {[5- 

(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino}acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid); measuring the hemoglobin level in the patient after an 

administration of the daily dose of the compound and then again a period of time later, wherein 

when the hemoglobin level in the patient is between about 11.0 and about 12.2 g/dL and the level 

of hemoglobin has increased by greater than about 1.5 g/dL as compared to the level measured 

the period of time earlier; or when the hemoglobin level in the patient is between about 12.3 and 

about 12.9 g/dL and the level of hemoglobin has increased by between about 1.0 and about 1.4 

g/dL as compared to the level measured the period of time earlier; or when the hemoglobin level 

in the patient is between about 12.3 and about 12.9 g/dL and the level of hemoglobin has 

increased by greater than about 1.5 g/dL as compared to the level measured the period of time 

earlier administering an adjusted daily dose of the compound that is about 300 mg less than the 

daily dose. In certain embodiments, the compound is administered once daily and may be 

administered orally. In certain embodiments, the daily dose is 450 mg, such that when the initial 

daily dose is decreased by about 300 mg, the adjusted daily dose is about 150 mg. In certain 

embodiments, the period of time is from about one week to about eight weeks, such as from 

about two weeks to about seven weeks, about three weeks to about six weeks, or about four 

weeks. In certain embodiments, the daily dose may be increased or decreased by about 75 mg, 

about 100 mg, about 125 mg, about 150 mg, about 175 mg, about 200 mg, about 225 mg, about 

250 mg, about 275 mg, or about 300 mg. In certain embodiments, the daily dose may be 

increased or decreased by an amount between about 75 mg and 300 mg, about 100 mg and about 

300 mg, about 125 mg and about 300 mg, about 150 mg and about 300 mg, about 175 mg and 

about 300 mg, about 200 mg and about 300 mg, about 225 mg and about 300 mg, about 250 mg 
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and about 300 mg, or about 275 mg and about 300 mg. In certain embodiments, the daily dose 

may be increased or decreased by an amount between about 75 mg and about 250 mg, about 100 

mg and about 225 mg, or about 125 mg and about 200 mg. In certain embodiments, the adjusted 

daily dose does not exceed 600 mg or 750 mg. 

[00283] In certain embodiments, provided herein are methods for treating anemia related to CKD 

in a patient undergoing hemodialysis, wherein said method comprises administering to the 

patient a pharmaceutically effective amount of a compound having a structure of Formula (I), 

Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 

Metabolite 1, or Metabolite 2 at about 8 hours, 7 hours, 6 hours, 5 hours, 4 hours, 3 hours, 2 

hours, or 1 hour, or at about between 7 hours to 8 hours, 6 hours to 7 hours, 5 hours to 6 hours, 4 

hours to 5 hours, 3 hours to 4 hours, 2 hours to 3 hours, 1 hour to 2 hours, or up to about 1 hour 

prior to starting a hemodialysis session. 

[00284] In certain embodiments, provided herein are methods for treating anemia related to CKD 

in a patient undergoing hemodialysis, wherein said method comprises administering to the 

patient a pharmaceutically effective amount of a compound having a structure of Formula (I), 

Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 

Metabolite 1, or Metabolite 2 at about 8 hours, 7 hours, 6 hours, 5 hours, 4 hours, 3 hours, 2 

hours, or 1 hour, or at about between 7 hours to 8 hours, 6 hours to 7 hours, 5 hours to 6 hours, 4 

hours to 5 hours, 3 hours to 4 hours, 2 hours to 3 hours, 1 hour to 2 hours, or up to about 1 hour 

after completing a hemodialysis session. 

[00285] 	In certain embodiments, a method provided herein further comprises a monitoring 

step wherein the serum concentration of a metabolite of a compound having a structure of 

Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound 

selected from Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 

6, Compound 7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, 

Compound 13, Metabolite 1, or Metabolite 2 is determined. In more specific embodiments, the 

serum concentration of the phenolic-glucuronide and/or the acyl-glucuronide of a compound 

96 

B01-38503v1 



WO 2014/200773 
	

PCT/US2014/040889 

having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), 

or a compound selected from Compound 1, Compound 2, Compound 3, Compound 4, 

Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 is determined. In 

even more specific embodiments, the serum concentration of the phenolic-glucuronide and/or the 

acyl-glucuronide of Compound 1, i.e., Metabolite 1 or Metabolite 2 (see Section 5.2) is 

determined. In certain even more specific embodiments, the daily dose is adjusted in accordance 

with the serum concentration of the metabolite. 

5.6 	Combination Therapy 

[00286] In certain embodiments, provided herein are methods for treating anemia, such as 

anemia secondary to chronic kidney disease, comprising administering a compound having a 

structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), or a 

compound selected from Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, 

Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, Compound 11, 

Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable 

salt, solvate, or hydrate thereof (specifically, {[5-(3-chloropheny1)-3-hydroxypyridine-2-

carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-hydroxypicolinamido)acetic acid) in 

combination with another medicament. Such combination therapy may be achieved by way of 

the simultaneous, sequential, or separate dosing of the individual components of the treatment. 

Additionally, when administered as a component of such combination therapy, the compound 

having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), 

or a compound selected from Compound 1, Compound 2, Compound 3, Compound 4, 

Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, {[5-(3-chloropheny1)- 

3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid) and the other medicament may be synergistic, such that the 

daily dose of either or both of the components may be reduced as compared to the dose of either 

component that would normally be given as a monotherapy. Alternatively, when administered as 

a component of such combination therapy, the compound having a structure of Formula (I), 

Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 
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Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 

Metabolite 1, or Metabolite 2or a pharmaceutically acceptable salt, solvate, or hydrate thereof 

(specifically, {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 24543-

fluoropheny1)-3-hydroxypicolinamido)acetic acid) and the other medicament may be additive, 

such that the daily dose of each of the components is similar or the same as the dose of either 

component that would normally be given as a monotherapy. 

[00287] In certain embodiments, provided herein are methods for treating non-severe anemia 

secondary to chronic kidney disease, non-severe anemia secondary to congestive heart failure, 

and idiopathic anemia of aging, comprising administering to a patient having anemia daily dose a 

HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer, such as a compound having a 

structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), or a 

compound selected from Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, 

Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, Compound 11, 

Compound 12, Compound 13, Metabolite 1, or Metabolite 2or a pharmaceutically acceptable 

salt, solvate, or hydrate thereof (specifically, compound disclosed herein, such as Compound 1), 

wherein the compound is administered continuously and/or indefinitely, and wherein the 

compound is administered with another medicament. 

[00288] In certain embodiments, provided herein are methods for treating anemia, such as 

anemia secondary to chronic kidney disease, comprising administering a compound having a 

structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), or a 

compound selected from Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, 

Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, Compound 11, 

Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable 

salt, solvate, or hydrate thereof (specifically, {[5-(3-chloropheny1)-3-hydroxypyridine-2-

carbonyl]amino} acetic acid or 2-(5-(3-fluorophenyl)-3-hydroxypicolinamido)acetic acid) to a 

patient having anemia, wherein the compound is optionally administered in combination with an 

iron supplement, such as ferrous sulfate, ferrous gluconate, or ferrous fumarate. In certain such 

embodiments, the iron supplement is administered at least one hour, at least two hours, at least 

three hours, at least four hours, or even at least six hours following administration of the 

compound. In certain embodiments, the iron supplement is administered in an amount such that 
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ferritin is maintained at a level of between about 50 ng/mL and about 300 ng/mL. In certain 

embodiments, the iron supplement is administered orally at a daily dose of at least about 50 mg 

of elemental iron. In certain embodiments, the iron supplement is administered orally at a dose 

of about 50 mg of elemental iron. In certain embodiments, the iron supplement is administered 

intravenously. In certain embodiments, the iron supplement is administered continuously and/or 

indefinitely, such as for more than 42 consecutive days. In certain alternative embodiments, the 

iron supplement is administered on an as needed basis such that ferritin is maintained at a level 

of between about 50 ng/mL and about 300 ng/mL. In certain such embodiments, the daily dose 

of the compound is about 150 mg, about 300 mg, about 450 mg, about 600 mg, or about 750 mg 

of a compound having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or 

of Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, 

Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 

10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, {[5-(3-chloropheny1)- 

3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid). In certain such embodiments, the daily dose is about 150 mg, 

about 300 mg, about 450 mg, or about 600 mg. Such daily doses may be administered orally, 

once daily, twice daily, or three times daily, preferably once daily. 

[00289] In certain embodiments, provided herein are methods for treating anemia, such as 

anemia secondary to chronic kidney disease, comprising administering a compound having a 

structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), or a 

compound selected from Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, 

Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, Compound 11, 

Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable 

salt, solvate, or hydrate thereof (specifically, {[5-(3-chloropheny1)-3-hydroxypyridine-2-

carbonyl]amino} acetic acid or 2-(5-(3-fluorophenyl)-3-hydroxypicolinamido)acetic acid) to a 

patient having anemia, wherein the compound is optionally administered in combination with an 

erythropoiesis stimulating agent (ESA), such as an erythropoietin mimetic. In certain such 

embodiments, the ESA is an rhEPO product, including, but not limited to, epoetin alfa, epoetin 

beta, darbepoetin, or peginesatide. In certain such embodiments, the ESA is administered as a 

rescue therapy. In certain alternative embodiments, the ESA is administered continuously and/or 
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indefinitely, such as for more than 42 consecutive days. In certain such embodiments, the daily 

dose is of the compound is about 150 mg, about 300 mg, about 450 mg, about 600 mg, or about 

750 mg of a compound having a structure of Formula (I), Formula (II), Formula (III), Formula 

(IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, 

Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 

10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, {[5-(3-chloropheny1)- 

3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid). In certain such embodiments, the daily dose is about 150 mg, 

about 300 mg, about 450 mg, or about 600 mg. Such daily doses may be administered orally, 

once daily, twice daily, or three times daily, preferably once daily. 

5.7 	Patient Populations 

[00290] In certain embodiments, provided herein are methods for treating anemia, such as 

anemia secondary to chronic kidney disease (CKD), comprising administering to a patient 

having anemia an effective amount of a compound having a structure of Formula (I), Formula 

(II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, 

Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 

8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or 

Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, 543-

chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid) according to the dose and/or dosing regimen described herein, 

wherein, the patient is at least 50 years old, at least 60 years old, at least 65 years old, at least 70 

years old, or even at least 80 years old. In certain embodiments, the patient is a geriatric patient. 

In certain embodiments, the patient is less than 18 years old. In certain embodiments, the patient 

is a pediatric patient. In certain embodiment, the patient is at least 18 years old. In certain such 

embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, about 600 mg, or 

about 750 mg of a compound having a structure of Formula (I), Formula (II), Formula (III), 

Formula (IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, 

Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 

9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2or 

a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, {[5-(3- 
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chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid). In certain such embodiments, the daily dose is about 150 mg, 

about 300 mg, about 450 mg, or about 600 mg. Such daily doses may be administered orally, 

once daily, twice daily, or three times daily, preferably once daily. 

[00291] In certain embodiments, provided herein are methods for treating anemia, such as 

anemia secondary to chronic kidney disease (CKD), comprising administering to a patient 

having anemia an effective amount of a compound having a structure of Formula (I), Formula 

(II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, 

Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 

8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or 

Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, 543-

chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid) according to the dose and/or dosing regimen described herein, 

wherein, the patient is a member of a subpopulation selected from White, Hispanic, Black, and 

Asian. In certain embodiments, the patient is a member of a subpopulation selected from male 

and female. In certain such embodiments, the daily dose is about 150 mg, about 300 mg, about 

450 mg, about 600 mg, or about 750 mg of a compound having a structure of Formula (I), 

Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 

Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof 

(specifically, {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 24543-

fluoropheny1)-3-hydroxypicolinamido)acetic acid). In certain such embodiments, the daily dose 

is about 150 mg, about 300 mg, about 450 mg, or about 600 mg. Such daily doses may be 

administered orally, once daily, twice daily, or three times daily, preferably once daily. 

[00292] In certain embodiments, provided herein are methods for treating anemia, such as 

anemia secondary to chronic kidney disease (CKD), comprising administering to a patient 

having anemia an effective amount of a compound having a structure of Formula (I), Formula 

(II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, 

Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 

8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or 
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Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, 543-

chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid) according to the dose and/or dosing regimen described herein, 

wherein, the patient has an additional disease or condition selected from cancer, AIDS, 

congestive heart failure, left ventricular hypertrophy, diabetes, hypertension, dyslipidemia, 

chronic heart failure, stroke, fatigue, depression, and cognitive impairment, or any combination 

thereof. In certain such embodiments, the daily dose is about 150 mg, about 300 mg, about 450 

mg, about 600 mg, or about 750 mg of a compound having a structure of Formula (I), Formula 

(II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, 

Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 

8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or 

Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, }[5- 

(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid). In certain such embodiments, the daily dose is about 150 mg, 

about 300 mg, about 450 mg, or about 600 mg. Such daily doses may be administered orally, 

once daily, twice daily, or three times daily, preferably once daily. 

[00293] In certain embodiments, provided herein are methods for treating anemia, such as 

anemia secondary to CKD, comprising administering to a patient having anemia an effective 

amount of a compound having a structure of Formula (I), Formula (II), Formula (III), Formula 

(IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, 

Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 

10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, 5-(3-chloropheny1)-3-

hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid) according to the dose and/or dosing regimen described herein, 

wherein the patient is refractory to treatment with an ESA, such as an erythropoietin mimetic. In 

certain embodiments the ESA is an rhEPO product, including, but not limited to, epoetin alfa, 

epoetin beta, darbepoetin, or peginesatide. In certain such embodiments, the daily dose is about 

150 mg, about 300 mg, about 450 mg, about 600 mg, or about 750 mg of a compound having a 

structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of Formula (V), or a 

compound selected from Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, 
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Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, Compound 11, 

Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable 

salt, solvate, or hydrate thereof (specifically, {[5-(3-chloropheny1)-3-hydroxypyridine-2-

carbonyl]amino} acetic acid or 2-(5-(3-fluorophenyl)-3-hydroxypicolinamido)acetic acid). In 

certain such embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, or about 

600 mg. Such daily doses may be administered orally, once daily, twice daily, or three times 

daily, preferably once daily. 

[00294] In certain embodiments, provided herein are methods for treating anemia, such as 

anemia secondary to CKD, comprising administering to a patient having anemia an effective 

amount of a compound having a structure of Formula (I), Formula (II), Formula (III), Formula 

(IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, 

Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 

10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, 5-(3-chloropheny1)-3-

hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid) according to the dose and/or dosing regimen described herein, 

wherein the patient has a transferrin saturation (TSAT) of at least 15%, at least 18% or even at 

least 20%. In certain such embodiments, the daily dose is about 150 mg, about 300 mg, about 

450 mg, about 600 mg, or about 750 mg of a compound having a structure of Formula (I), 

Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 

Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof 

(specifically, {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 24543-

fluoropheny1)-3-hydroxypicolinamido)acetic acid). In certain such embodiments, the daily dose 

is about 150 mg, about 300 mg, about 450 mg, or about 600 mg. Such daily doses may be 

administered orally, once daily, twice daily, or three times daily, preferably once daily. 

[00295] In certain embodiments, provided herein are methods for treating anemia, such as 

anemia secondary to CKD, comprising administering to a patient having anemia an effective 

amount of a compound having a structure of Formula (I), Formula (II), Formula (III), Formula 

(IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, 
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Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 

10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, 5-(3-chloropheny1)-3-

hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid) according to the dose and/or dosing regimen described herein, 

wherein the patient has a ferritin level of at least 50 ng/mL or even at least 100 ng/mL. In certain 

such embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, about 600 mg, 

or about 750 mg of a compound having a structure of Formula (I), Formula (II), Formula (III), 

Formula (IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, 

Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 

9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or 

a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, }[5-(3-

chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid). In certain such embodiments, the daily dose is about 150 mg, 

about 300 mg, about 450 mg, or about 600 mg. Such daily doses may be administered orally, 

once daily, twice daily, or three times daily, preferably once daily. 

[00296] In certain embodiments, provided herein are methods for treating anemia, such as 

anemia secondary to CKD, comprising administering to a patient having anemia an effective 

amount of a compound having a structure of Formula (I), Formula (II), Formula (III), Formula 

(IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, 

Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 

10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, 5-(3-chloropheny1)-3-

hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid) according to the dose and/or dosing regimen described herein, 

wherein the patient has a ferritin level of at least 50 ng/mL with transferrin saturation of at least 

18%, or a ferritin level of at least 100 ng/mL with a transferrin saturation of at least 15%. In 

certain such embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, about 

600 mg, or about 750 mg of a compound having a structure of Formula (I), Formula (II), 

Formula (III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, 

Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 
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8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or 

Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, }[5- 

(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid). In certain such embodiments, the daily dose is about 150 mg, 

about 300 mg, about 450 mg, or about 600 mg. Such daily doses may be administered orally, 

once daily, twice daily, or three times daily, preferably once daily. 

[00297] In certain embodiments, provided herein are methods for treating anemia, such as 

anemia secondary to CKD, comprising administering to a patient having anemia an effective 

amount of a compound having a structure of Formula (I), Formula (II), Formula (III), Formula 

(IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, 

Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 

10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, 5-(3-chloropheny1)-3-

hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3- 

hydroxypicolinamido)acetic acid) according to the dose and/or dosing regimen described herein, 

wherein the patient has a body mass index (BMI) of less than 42 or less than 44 k/m2. In certain 

such embodiments, the daily dose is about 150 mg, about 300 mg, about 450 mg, about 600 mg, 

or about 750 mg of a compound having a structure of Formula (I), Formula (II), Formula (III), 

Formula (IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, 

Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 

9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or 

a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, }[5-(3-

chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid). In certain such embodiments, the daily dose is about 150 mg, 

about 300 mg, about 450 mg, or about 600 mg. Such daily doses may be administered orally, 

once daily, twice daily, or three times daily, preferably once daily. 

[00298] In certain embodiments, provided herein are methods for treating anemia, such as 

anemia secondary to CKD, comprising administering to a patient having anemia an effective 

amount of a compound having a structure of Formula (I), Formula (II), Formula (III), Formula 

(IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, 

Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 
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10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, 5-(3-chloropheny1)-3-

hydroxypyridine-2-carbonyl]amino}acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid) according to the dose and/or dosing regimen described herein, 

wherein the patient has had a red blood cell transfusion within 11 weeks or 12 weeks of initiation 

of treatment with the compound. In certain alternative embodiments, the patient has not had a 

red blood cell transfusion within 11 weeks or 12 weeks of initiation of treatment with the 

compound. In certain such embodiments, the daily dose is about 150 mg, about 300 mg, about 

450 mg, about 600 mg, or about 750 mg of a compound having a structure of Formula (I), 

Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 

7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 

Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof 

(specifically, {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 24543-

fluoropheny1)-3-hydroxypicolinamido)acetic acid). In certain such embodiments, the daily dose 

is about 150 mg, about 300 mg, about 450 mg, or about 600 mg. Such daily doses may be 

administered orally, once daily, twice daily, or three times daily, preferably once daily. 

[00299] In certain embodiments, provided herein are methods for treating non-severe anemia 

secondary to chronic kidney disease, non-severe anemia secondary to congestive heart failure, 

and idiopathic anemia of aging, comprising administering to a patient having anemia daily dose a 

compound disclosed herein, such as Compound 1, wherein the compound is administered 

continuously and/or indefinitely. 

[00300] In certain embodiments, provided herein are methods for treating and/or preventing iron 

overload in a patient, said method comprising administering to the patient an effective amount of 

a compound having a structure of Formula (I), Formula (II), Formula (III), Formula (IV), or of 

Formula (V), or a compound selected from Compound 1, Compound 2, Compound 3, Compound 

4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 9, Compound 10, 

Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, 5-(3-chloropheny1)-3-

hydroxypyridine-2-carbonyl]amino}acetic acid or 2-(5-(3-fluoropheny1)-3- 
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hydroxypicolinamido)acetic acid). In certain embodiments, said administering step is performed 

according to the dose and/or dosing regimen described herein. 

5.8 	Pharmaceutical Compositions 

[00301] Pharmaceutical compositions may be used in the preparation of individual, single unit 

dosage forms. Pharmaceutical compositions and dosage forms provided herein comprise a 

compound as provided herein, or a pharmaceutically acceptable salt, solvate, or hydrate thereof 

(e.g., the parent compound). Pharmaceutical compositions and dosage forms can further 

comprise one or more excipients. 

[00302] In certain embodiments, pharmaceutical compositions and dosage forms comprise one 

or more excipients. Suitable excipients are well known to those skilled in the art of pharmacy, 

and non-limiting examples of suitable excipients are provided herein. Whether a particular 

excipient is suitable for incorporation into a pharmaceutical composition or dosage form depends 

on a variety of factors well known in the art including, but not limited to, the way in which the 

dosage form will be administered to a patient. For example, oral dosage forms such as tablets 

may contain excipients not suited for use in parenteral dosage forms. The suitability of a 

particular excipient may also depend on the specific active ingredients in the dosage form. For 

example, the decomposition of some active ingredients may be accelerated by some excipients 

such as lactose, or when exposed to water. Active ingredients that comprise primary or 

secondary amines are particularly susceptible to such accelerated decomposition. Consequently, 

provided are pharmaceutical compositions and dosage forms that contain little, if any, lactose 

other mono- or disaccharides. As used herein, the term "lactose-free" means that the amount of 

lactose present, if any, is insufficient to substantially increase the degradation rate of an active 

ingredient. 

[00303] Lactose-free compositions can comprise excipients that are well known in the art and are 

listed, for example, in the U.S. Pharmacopeia (USP) 25 NF20 (2002). In general, lactose-free 

compositions comprise active ingredients, a binder/filler, and a lubricant in pharmaceutically 

compatible and pharmaceutically acceptable amounts. In one embodiment, lactose-free dosage 

forms comprise active ingredients, microcrystalline cellulose, pre-gelatinized starch, and 

magnesium stearate. 

[00304] Also provided are anhydrous pharmaceutical compositions and dosage forms since water 

can facilitate the degradation of some compounds. For example, the addition of water (e.g., 5%) 
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is widely accepted in the pharmaceutical arts as a means of simulating long-term storage in order 

to determine characteristics such as shelf-life or the stability of formulations over time. See, e.g., 

Jens T. Carstensen, Drug Stability: Principles & Practice, 2d. Ed., Marcel Dekker, NY, NY, 

1995, pp. 379-80. In effect, water and heat accelerate the decomposition of some compounds. 

Thus, the effect of water on a formulation can be of great significance since moisture and/or 

humidity are commonly encountered during manufacture, handling, packaging, storage, 

shipment, and use of formulations. 

[00305] An anhydrous pharmaceutical composition should be prepared and stored such that its 

anhydrous nature is maintained. Accordingly, anhydrous compositions are, in one embodiment, 

packaged using materials known to prevent exposure to water such that they can be included in 

suitable formulary kits. Examples of suitable packaging include, but are not limited to, 

hermetically sealed foils, plastics, unit dose containers (e.g., vials), blister packs, and strip packs. 

[00306] Also provided are pharmaceutical compositions and dosage forms that comprise one or 

more compounds that reduce the rate by which an active ingredient will decompose. Such 

compounds, which are referred to herein as "stabilizers," include, but are not limited to, 

antioxidants such as ascorbic acid, pH buffers, or salt buffers. 

[00307] Like the amounts and types of excipients, the amounts and specific types of active 

ingredients in a dosage form may differ depending on factors such as, but not limited to, the 

route by which it is to be administered to patients. 

5.8.1 	Oral Dosage Forms 

[00308] Pharmaceutical compositions that are suitable for oral administration can be provided as 

discrete dosage forms, such as, but not limited to, tablets (e.g., chewable tablets), caplets, 

capsules, and liquids (e.g., flavored syrups). Such dosage forms contain predetermined amounts 

of active ingredients, and may be prepared by methods of pharmacy well known to those skilled 

in the art. See generally, Remington's The Science and Practice of Pharmacy, 21st Ed., 

Lippincott Williams & Wilkins (2005). 

[00309] Oral dosage forms provided herein are prepared by combining the active ingredients in 

an intimate admixture with at least one excipient according to conventional pharmaceutical 

compounding techniques. Excipients can take a wide variety of forms depending on the form of 

preparation desired for administration. For example, excipients suitable for use in oral liquid or 
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aerosol dosage forms include, but are not limited to, water, glycols, oils, alcohols, flavoring 

agents, preservatives, and coloring agents. Examples of excipients suitable for use in solid oral 

dosage forms (e.g., powders, tablets, capsules, and caplets) include, but are not limited to, 

starches, sugars, micro-crystalline cellulose, diluents, granulating agents, lubricants, binders, and 

disintegrating agents. 

[00310] In one embodiment, oral dosage forms are tablets or capsules, in which case solid 

excipients are employed. In another embodiment, tablets can be coated by standard aqueous or 

non-aqueous techniques. Such dosage forms can be prepared by any of the methods of 

pharmacy. In general, pharmaceutical compositions and dosage forms are prepared by uniformly 

and intimately admixing the active ingredients with liquid carriers, finely divided solid carriers, 

or both, and then shaping the product into the desired presentation if necessary. 

[00311] For example, a tablet can be prepared by compression or molding. Compressed tablets 

can be prepared by compressing in a suitable machine the active ingredients in a free-flowing 

form such as powder or granules, optionally mixed with an excipient. Molded tablets can be 

made by molding in a suitable machine a mixture of the powdered compound moistened with an 

inert liquid diluent. 

[00312] Examples of excipients that can be used in oral dosage forms provided herein include, 

but are not limited to, binders, fillers, disintegrants, and lubricants. Binders suitable for use in 

pharmaceutical compositions and dosage forms include, but are not limited to, corn starch, potato 

starch, or other starches, gelatin, natural and synthetic gums such as acacia, sodium alginate, 

alginic acid, other alginates, powdered tragacanth, guar gum, cellulose and its derivatives (e.g., 

ethyl cellulose, cellulose acetate, carboxymethyl cellulose calcium, sodium carboxymethyl 

cellulose), polyvinyl pyrrolidone, methyl cellulose, pre-gelatinized starch, hydroxypropyl methyl 

cellulose, (e.g., Nos. 2208, 2906, 2910), microcrystalline cellulose, and mixtures thereof 

[00313] Suitable forms of microcrystalline cellulose include, but are not limited to, the materials 

sold as AVICEL-PH-101, AVICEL-PH-103 AVICEL RC-581, AVICEL-PH-105 (available 

from FMC Corporation, American Viscose Division, Avicel Sales, Marcus Hook, PA), and 

mixtures thereof. A specific binder is a mixture of microcrystalline cellulose and sodium 

carboxymethyl cellulose sold as AVICEL RC-581. Suitable anhydrous or low moisture 

excipients or additives include AVICEL-PH-103TM and Starch 1500 LM. Other suitable forms 

of microcrystalline cellulose include, but are not limited to, silicified microcrystalline cellulose, 
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such as the materials sold as PROSOLV 50, PROSOLV 90, PROSOLV HD90, PROSOLV 90 

LM, and mixtures thereof 

[00314] Examples of fillers suitable for use in the pharmaceutical compositions and dosage 

forms provided herein include, but are not limited to, talc, calcium carbonate (e.g., granules or 

powder), microcrystalline cellulose, powdered cellulose, dextrates, kaolin, mannitol, silicic acid, 

sorbitol, starch, pre-gelatinized starch, and mixtures thereof. The binder or filler in 

pharmaceutical compositions is, in one embodiment, present in from about 50 to about 99 weight 

percent of the pharmaceutical composition or dosage form. 

[00315] In certain embodiments, fillers may include, but are not limited to block copolymers of 

ethylene oxide and propylene oxide. Such block copolymers may be sold as POLOXAMER or 

PLURONIC, and include, but are not limited to POLOXAMER 188 NF, POLOXAMER 237 

NF, POLOXAMER 338 NF, POLOXAMER 437 NF, and mixtures thereof. 

[00316] In certain embodiments, fillers may include, but are not limited to isomalt, lactose, 

lactitol, mannitol, sorbitol xylitol, erythritol, and mixtures thereof. 

[00317] Disintegrants may be used in the compositions to provide tablets that disintegrate when 

exposed to an aqueous environment. Tablets that contain too much disintegrant may disintegrate 

in storage, while those that contain too little may not disintegrate at a desired rate or under the 

desired conditions. Thus, a sufficient amount of disintegrant that is neither too much nor too 

little to detrimentally alter the release of the active ingredients may be used to foul' solid oral 

dosage forms. The amount of disintegrant used varies based upon the type of formulation, and is 

readily discernible to those of ordinary skill in the art. In one embodiment, pharmaceutical 

compositions comprise from about 0.5 to about 15 weight percent of disintegrant, or from about 

1 to about 5 weight percent of disintegrant. 

[00318] Disintegrants that can be used in pharmaceutical compositions and dosage forms 

include, but are not limited to, agar-agar, alginic acid, calcium carbonate, microcrystalline 

cellulose, croscarmellose sodium, povidone, crospovidone, polacrilin potassium, sodium starch 

glycolate, potato or tapioca starch, other starches, pre-gelatinized starch, other starches, clays, 

other algins, other celluloses, gums, and mixtures thereof. 

[00319] Lubricants that can be used in pharmaceutical compositions and dosage forms include, 

but are not limited to, calcium stearate, magnesium stearate, mineral oil, light mineral oil, 

glycerin, sorbitol, mannitol, polyethylene glycol, other glycols, stearic acid, sodium stearyl 
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fumarate, sodium lauryl sulfate, talc, hydrogenated vegetable oil (e.g., peanut oil, cottonseed oil, 

sunflower oil, sesame oil, olive oil, corn oil, and soybean oil), zinc stearate, ethyl oleate, ethyl 

laureate, agar, and mixtures thereof. Additional lubricants include, for example, a syloid silica 

gel (AEROSIL200, manufactured by W.R. Grace Co. of Baltimore, MD), a coagulated aerosol of 

synthetic silica (marketed by Degussa Co. of Plano, TX), CAB-O-SIL (a pyrogenic colloidal 

silicon dioxide product sold by Cabot Co. of Boston, MA), and mixtures thereof. If used at all, 

lubricants may be used in an amount of less than about 1 weight percent of the pharmaceutical 

compositions or dosage forms into which they are incorporated. 

[00320] In certain embodiments, an oral dosage form comprises the compound, silicified 

microcrystalline cellulose, sodium starch glycolate, a block copolymer of ethylene oxide and 

propylene oxide, sodium stearyl fumarate and colloidal silicon dioxide. In certain embodiments, 

an oral dosage form comprises the compound in an amount of about 5% to about 75% by weight, 

silicified microcrystalline cellulose in an amount of about 15% to about 85%, sodium starch 

glycolate in an amount of about 2% to about 10%, block copolymer of ethylene oxide and 

propylene oxide in an amount of about 2% to about 10%, sodium stearyl fumarate in an amount 

of 0.2% to about 2%, and colloidal silicon dioxide in an amount of about 0.2% to about 2% by 

weight of the oral dosage form. 

[00321] In certain embodiments, an oral dosage form comprises the compound, microcrystalline 

cellulose, isomalt, sodium starch glycolate, sodium lauryl sulfate, povidone, colloidal silicon 

dioxide, and magnesium stearate. In certain embodiments, an oral dosage form comprises the 

compound in an amount of about 40% to about 50%, microcrystalline cellulose in an amount of 

about 40% to about 50%, isomalt in an amount of 0% to about 5%, sodium starch glycolate in an 

amount of about 5% to about 10%, sodium lauryl sulfate in an amount of 0.2% to about 2%, 

povidone in an amount of about 2% to about 10%, colloidal silicon dioxide in an amount of 0.1% 

to about 1%, and magnesium stearate in an amount of about 0.1% to about 1% by weight of the 

oral dosage form. 

[00322] In certain embodiments, provided herein are unit dosage forms that comprise between 

about 100 mg and about 1,200 mg, about 200 mg and about 1,000 mg, about 400 mg and about 

800 mg, or about 450 mg and about 600 mg of a compound having a structure of Formula (I), 

Formula (II), Formula (III), Formula (IV), or of Formula (V), or a compound selected from 

Compound 1, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 
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7, Compound 8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, 

Metabolite 1, or Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof 

(specifically, {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 24543-

fluoropheny1)-3-hydroxypicolinamido)acetic acid). 

[00323] In certain embodiments, provided herein are unit dosage forms that comprise about 100 

mg, 150 mg, 200 mg, 250 mg, 300 mg, 350 mg, 400 mg, 450 mg, 500 mg, 550 mg, 600 mg, 650 

mg, 700 mg, 750 mg, 800 mg, 850 mg, 900 mg, 950 mg, 1,000 mg, 1,050 mg, 1,100 mg, 1,150, 

or even about 1,200 mg of a compound having a structure of Formula (I), Formula (II), Formula 

(III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, Compound 2, 

Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 8, Compound 

9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or Metabolite 2 or 

a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, {[5-(3-

chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid). In certain embodiments, the unit dosage form comprises 

about 40 mg, about 120 mg, about 150 mg, about 185 mg, about 200 mg, about 250 mg, about 

300 mg, or even about 315 mg of a compound having a structure of Formula (I), Formula (II), 

Formula (III), Formula (IV), or of Formula (V), or a compound selected from Compound 1, 

Compound 2, Compound 3, Compound 4, Compound 5, Compound 6, Compound 7, Compound 

8, Compound 9, Compound 10, Compound 11, Compound 12, Compound 13, Metabolite 1, or 

Metabolite 2 or a pharmaceutically acceptable salt, solvate, or hydrate thereof (specifically, {[5- 

(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino}acetic acid or 2-(5-(3-fluoropheny1)-3-

hydroxypicolinamido)acetic acid). In certain such embodiments, the unit dosage form is a 

capsule comprising about 40 mg, about 120 mg, about 185 mg, about 200 mg, about 200, about 

250 mg, or even about 300 mg of the compound. 	In certain such embodiments, the unit dosage 

form is a tablet comprising about 150 mg of the compound. In certain such embodiments, the 

unit dosage form is a tablet comprising about 315 mg of the compound. 

[00324] Liquid dosage forms for oral administration include pharmaceutically acceptable 

emulsions, microemulsions, solutions, suspensions, syrups, and elixirs. In addition to the active 

ingredient, the liquid dosage forms may contain inert diluents commonly used in the art, such as, 

for example, water or other solvents, solubilizing agents, and emulsifiers such as ethyl alcohol, 

isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene 
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glycol, 1 ,3-butylene glycol, oils (in particular, cottonseed, groundnut, corn, germ, olive, castor, 

and sesame oils), glycerol, tetrahydrofuryl alcohol, polyethylene glycols, and fatty acid esters of 

sorbitan, and mixtures thereof 

[00325] Besides inert diluents, the oral compositions can also include adjuvants such as wetting 

agents, emulsifying and suspending agents, sweetening, flavoring, coloring, perfuming, and 

preservative agents. 

[00326] Suspensions, in addition to the active inhibitor(s) may contain suspending agents as, for 

example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan esters, 

microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar and tragacanth, and 

mixtures thereof 

[00327] Certain embodiments are illustrated by the following non-limiting examples. 

6 	EXAMPLES 

6.1 	Study Design 

[00328] A phase 2b, randomized, double-blind, placebo-controlled study was developed to 

assess the hematologic pharmacodynamic response, safety, and tolerability of orally 

administered 5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid during dosing 

for 20 weeks in subjects with anemia secondary to CKD, Glomerular Filtration Rate(GFR) 

categories G3a-G5 (pre-dialysis). Only G5 patients not yet on dialysis are included in the study. 

[00329] Subjects are assigned to a Study Group based on their ESA (erythropoiesis stimulating 

agent) status at Screening (Naïve, Previously Treated, or Actively Treated). Using a central 

randomization system, subjects are assigned in a double-blind fashion in a 2:1 ratio within each 

Study Group to either 5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or 

placebo and initiate dosing at three (3) tablets of 150 mg each, once daily for a total dose of 450 

mg administered orally once daily. Subjects will be randomized to maintain balance between 

placebo and 5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid treated 

subjects with respect to : 1) CKD status (GFR categories G3a/b, G4, or G5); and 2) whether or 

not they have diabetes mellitus. 

[00330] Study medication is taken once daily on an outpatient basis for 20 consecutive weeks. 

Hemoglobin (HGB) is monitored at each study visit during dosing and is used to determine if the 

dose of study medication should be adjusted. Hemoglobin concentration (Hb) is reported as 
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grams of hemoglobin per deciliter of blood (g/dL). Since red blood cells are approximately 33% 

hemoglobin, the hemoglobin concentration of whole blood normally is about one third of the 

hematocrit (HCT). Traditionally, hemoglobin is measured using the cyanmethemoglobin 

method, wherein a lysing agent is added to a sample of diluted blood. The lysing agent disrupts 

all the red cells in the sample and releases the hemoglobin into the fluid so that the sample is 

then a solution of hemoglobin. The hemoglobin is converted to a form called 

cyanomethemoglobin and the concentration is read by a spectrophotometer with the wavelength 

set at the peak absorbance of cyanomethemoglobin. The concentration of hemoglobin is then 

calculated from the optical density of the solution. 

[00331] Alternatively, hemoglobin concentration may be determined using a HemoCue® device 

which can measure hemoglobin concentration in capillary, venous or arterial whole blood. The 

reaction in the HemoCue® cuvette is a modified azidemethemoglobin reaction. The erythrocyte 

membranes are disintegrated by sodium deoxycholate, releasing the hemoglobin. Sodium nitrite 

converts the hemoglobin iron from the ferrous to the ferric state to form methemoglobin, which 

then combines with azide to form azidmethemoglobin. The photometer uses a double wavelength 

measuring method, 570 nm and 880 nm, for compensation of turbidity. 

[00332] Finally, hemoglobin concentration may be determined using a non-invasive method such 

as the Masimo Total Hemoglobin (SpHb®) which allows non-invasive and continuous 

monitoring of hemoglobin. 

[00333] The dose is adjusted in accordance with the Dose Adjustment Guidelines (see below). 

Iron supplementation is prescribed as needed during the study to maintain ferritin levels of 

between 50 ng/mL and 300 ng/mL. 

[00334] While the primary outcome of this study is HGB response, this study will also evaluate 

specified neurocognitive functioning and patient reported outcome (PRO) measures to assess the 

impact on cognition, depressed mood, and fatigue. 

6.2 	Evaluation of Neurocognitive and Patient Reported Outcome Measures. 

[00335] This study will include evaluations of specified neurocognitive and PRO measures to 

assess for the impact on cognition, depressed mood, and fatigue. Patients with anemia secondary 

to CKD experience a number of adverse symptoms that may be minimized and/or alleviated with 

efficacious treatment. These include symptoms of cognitive impairment, depressed mood, 

fatigue, and others. 
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6.3 	Selection and Withdrawal of Subjects. 

[00336] Subjects are selected for the study based on the following inclusion and exclusion 

criteria. 

[00337] Inclusion Criteria. Subjects must meet all of the following inclusion criteria to be 

eligible: 

1. 18 to 82 years of age, inclusive; 

2. Diagnosis of Chronic Kidney Disease (per the Kidney Disease: Improving 

Global Outcomes 2012 Clinical Practice Guideline for the Evaluation and Management 

of Chronic Kidney Disease) with a GFR category of G3a-G5 that are not yet on dialysis 

and not expected to start dialysis within the study period; 

3. Calculated estimated glomerular filtration rate (eGFR) > 10 and < 65 

mL/minute/1.73 m2  at the Screening visit. (eGFR is calculated using the 2009 CKD-EPI 

creatinine equation); 

4. Anemia secondary to CKD with an ESA status and a screening HGB that 

meet the criteria for one of the following groups 

Naive (never received an ESA [Group 1]) with a HGB < 10.5 g/dL at 

Screening; OR 

Previously Treated (previously received > 1 dose of ESA and have been 

off ESA therapy for > 11 weeks at the time of Screening [Group 2]) with a HGB 

< 10.5 g/dL at Screening; OR 

Actively Treated (actively and consistently treated with an ESA for a 

minimum of 3 months prior to Screening, where the dose of ESA has not changed 

during the last two dose administrations and the prescribed ESA dosing interval is 

< 4 weeks during the previous 3 months [Group 3]) with a HGB > 9.5 and < 12 

g/dL at Screening.). Subjects who do not fall into one of these three groups 

cannot be enrolled.; 

5. Ferritin > 50 ng/mL with transferrin saturation(TSAT) > 18%, or Ferritin 

> 100 ng/mL with TSAT > 15%. 

6. Understands the procedures and requirements of the study and provides 

written informed consent and authorization for protected health information disclosure. 
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[00338] Exclusion Criteria. Subjects presenting with any of the following do not qualify for entry 

into the study: 

1. Females who are pregnant or breast-feeding and women of child-bearing 

potential who are unable or unwilling to use an acceptable method of contraception; 

2. Non-vasectomized male subjects who are unable or unwilling to use an 

acceptable method of contraception; 

3. BMI > 44.0 kg/m2; 

4. Anemia due primarily to hemolysis (hemolytic anemia), active bleeding, 

or recent blood loss; 

5. Red blood cell transfusion within 11 weeks prior to the Screening Visit, or 

anticipated need for transfusion during the study; 

6. Androgen therapy within the previous 21 days prior to the Screening visit; 

7. Intravenous iron within the past 4 weeks prior to the Screening visit; 

8. Evidence of active infection, unless the medial monitor and Investigator 

agree that the subject is appropriate for this study; 

9. History of chronic liver disease or evidence of liver dysfunction (aspartate 

transaminase (AST) or alanine transaminase (ALT) > 1.8x upper limit of normal (ULN), 

alkaline phosphatase > 2x ULN, or total bilirubin > 1.5x ULN); 

10. Screening electrocardiogram with QTc >500 msec (using Bazett's formula 

for the heart rate correction method); 

11. Uncontrolled hypertension (diastolic blood pressure >110 mmHg or 

systolic blood pressure >190 mmHg at Screening; 

12. New York Heart Association Class III or IV congestive heart failure; 

13. Myocardial infarction, acute coronary syndrome, or stroke within 6 

months prior to the Screening visit; 

14. History of myelodysplastic syndrome or bone marrow fibrosis; 

15. Subjects known to have diabetic gastroparesis that is either symptomatic 

on therapy or is refractory to therapy (diabetes itself does not exclude subjects from 

eligibility in the study); 
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16. Any history of active malignancy or treatment of malignancy in the 

previous 2 years except for curative resected basal cell carcinoma of skin, squamous cell 

carcinoma of skin, cervical carcinoma in situ, or resected benign colonic polyps; 

17. History of systemic lupus erythematosus (SLE); 

18. Age-related macular degeneration (AMD), diabetic macular edema, or 

active diabetic proliferative retinopathy that is likely to require treatment during the trial 

(disease itself is not exclusionary); 

19. History of deep vein thrombosis (DVT) within previous 3 months 

requiring active treatment; 

20. History of hemosiderosis; 

21. History of prior or scheduled organ transplantation, or stem cell or bone 

marrow transplantation (corneal transplants are not excluded); 

22. Use of an investigational medication or participation in an investigational 

study within 45 days or 5 half lives of the investigational medication, whichever is 

longer, preceding the Screening visit; 

23. Previous participation in this study or previous receipt of 5-(3-

chloropheny1)-3-hydroxypyridine-2-carbonyl]aminoI acetic acid in another clinical study 

or previous receipt of another HIF prolyl-hydroxylase inhibitor; 

24. Other severe acute or chronic medical or psychiatric condition or 

laboratory abnormality that may increase the risk associated with study participation or 

study drug administration or may interfere with the interpretation of study results and in 

the Investigator's judgment, would make the subject inappropriate for study entry. 

6.4 	Treatment of Subjects 

[00339] Subjects are assigned to a Study Group based on their ESA status at Screening (Naïve, 

Previously Treated, or Actively Treated). Subjects in Group 3 (Actively Treated) will have their 

ESA discontinued prior to randomization. Randomization and first dose of study medication 

should occur at approximately the same time that the subject would have otherwise received the 

next dose of their prior ESA therapy. 

[00340] Subjects assigned to either 5-(3-chloropheny1)-3-hydroxypyridine-2-

carbonyl]amino} acetic acid or placebo will initiate dosing at three tablets (each 150 mg), once 

daily. Study medication will be taken once daily for 20 consecutive weeks. 
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[00341] HGB is monitored throughout the study to determine if the dose of study medication is 

adjusted or suspended. The dose is adjusted in accordance with the Dose Adjustment Guidelines. 

Dose changes are accomplished by changing the number of tablets to be taken per day, each 

tablet comprising 150 mg of Compound 1. 

[00342] Investigators may prescribe iron supplementation as needed during the study to maintain 

Investigators should prescribe iron supplementation as needed during the study to maintain 

ferritin > 50 ng/mL and < 300 ng/mL. In general, only oral iron may be used for therapy and a 

minimum daily dose of 50 mg of elemental iron may be prescribed. Investigators are encouraged 

to prescribe iron supplementation when a subject's ferritin falls within the defined range (> 50 to 

< 300 ng/mL) to prevent them from falling below the lower boundary of the range. Subjects with 

ferritin levels > 300 ng/ml should not receive iron supplementation (oral or intravenous). 

[00343] Subjects already receiving oral iron supplementation as part of their treatment plan may 

continue their current treatment regimen (as long as their ferritin is < 300 ng/mL and they are 

receiving the therapeutic equivalent of a minimum daily dose of 50 mg elemental iron orally). 

Subjects already receiving oral iron supplementation as part of their treatment plan, but with a 

ferritin > 300 ng/mL, should discontinue their current iron treatment regimen at the time of 

randomization. 

[00344] Dosing of study medication should be suspended if HGB rises to > 13.0 g/dL, and 

should not be restarted until HGB reduces to < 12.5 g/dL. (Factors that may temporarily change 

the HGB level should be considered before suspending the dose.) HGB should be assessed every 

2 weeks during this time period. 

[00345] Once HGB has reduced to < 12.5 g/dL, dosing of study medication is restarted as 

follows: 1) if subject had their dose reduced within the two week period prior to suspending the 

dosing, dosing will resume at the most recent dose level; or 2) if the subject had NOT had their 

dose reduced within the two week period prior to suspending the dosing, dosing will resume at a 

dose 150 mg lower than the last dose level taken by the subject. 

[00346] DOSE ADJUSTMENT GUIDELINES 

1. 	Before any dose changes or dose suspensions are implemented, factors 

that may temporarily change the HGB level should be considered (e.g., fluid balance such 

as fluid overload or dehydration, infection, hospitalization, transfusion, missed doses, 

acute blood loss). Investigators have the option to delay dose adjustment by up to 7 days 
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if it is suspected that temporary factors are the predominant cause of HGB change. The 

decision to defer or proceed with dose adjustment should be confirmed by a repeat HGB 

within 7 days (documented with a CBC performed through the central laboratory). 

2. Dose should be adjusted based on the HGB measurement. 

3. Decreases in dose are allowed at any time, for either tolerance or HGB. 

4. Dose may be increased starting at Week 4 following the Dose Adjustment 

Guidelines (Table 1). The dose cannot be increased after the Week 12 visit. In general, 

only one dose adjustment should be made per four week period. 

5. The dose of study medication should NOT be increased if the subject's 

HGB has increased by > 1.2 g/dL from the pre-dose average. 

6. Available dose levels include: 150 (1 tablet), 300 (2 tablets), 450 (3 

tablets), and 600 (4 tablets) mg per day. 

7. Dose adjustments will proceed based on the following criteria: 

TABLE 1: Dose Adjustment Guidelines 

Change in 
HGB Since 4 
Weeks Prior 
(g/dL) 

HGB value (g/dL) at Present Visit 

< 10.0 10.0 to 10.9 11.0 to 12.2 12.3 to 12.9 >13.0 

< -0.5 
Increase 1 
dose level* 

Increase 1 
dose level* 

No change No change 
Stop drug and 
reevaluatett 

-0.4 to +0.4 
Increase 1 
dose level* 

No Chan ge ** No change 
Reduce 1 
dose levelt 

Stop drug and 
reevaluatett 

+0.5 to +0.9 No change No change No change 
Reduce 1 
dose levelt 

Stop drug and 
 

reevaluatett 

+1.0 to +1.4 No change No change 
Reduce 1 
dose levelt 

Reduce 2 
dose levelst 

Stop drug and 
 

reevaluatett 

> + 1.5 
Reduce 1 
dose levelt 

Reduce 1 
dose levelt 

Reduce 2 
dose levelst 

Reduce 2 
dose levelst 

Stop drug and 
reevaluatett 

* Dose of study medication should NOT be increased if the HGB has increased by > 1.2 

g/dL from the pre-dose average. The highest dose level is 600 mg per day. Subjects already on 

the highest dose level will continue on 600 mg per day. Dose cannot be increased after the Week 

12 visit. 
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** For subjects with Baseline 

8 or 12 by > 0.4 g/dL compared 

t The lowest dose level 

continue on 150 mg per day unless 

if Dosing will be suspended 

HGB reduces to < 12.5 g/dL. 

considered before suspending 

period. 

[00347] Optional ESA Rescue 

HGB > 10.0 g/dL and their HGB hasn't increased by Week 

to Baseline the investigator may increase the dose by one level. 

is 150 mg per day. Subjects already on the lowest dose level will 

their HGB increases to > 13.0 g/dL. 

if HGB rises to > 13.0 g/dL, and will not be restarted until 

Factors that may temporarily change the HGB level should be 

the dose. HGB will be assessed every 2 weeks during this time 

Starting at Week 6, subjects will be allowed (although will not be 

with ESA therapy. Subjects must meet the HGB criteria for 

experienced a clinically significant worsening of their anemia 

The criteria for initiating rescue therapy, and the target rescue HGB 

determined by the subjects' ESA status at Baseline. ESA rescue 

Investigator. 

use their local institution's ESA dosing guidelines for administering 

should be discontinued once the target rescue HGB is reached 

and Target Rescue HGB for Optional ESA Rescue Therapy 

required) to have their HGB rescued 

ESA rescue in addition to having 

or the symptoms of anemia. 

for the rescue therapy will be 

will be at the discretion of the 

[00348] Investigators should 

the rescue therapy. ESA therapy 

as listed in Table 2. 

Table 2: HGB Criteria 

ESA Status at Screening 

(HGB (g/dL)) 

HGB (g/dL) Criteria for 

ESA Rescue* 
Target Rescue HGB (g/dL) 

Naïve < 9.0 
Baseline or 9.0, whichever is higher; 

maximum of 10.0 

Previously Treated < 9.0 
Baseline or 9.0, whichever is higher; 

maximum of 10.0 

Actively Treated < 9.4 10.0 

[00349] Subjects receiving ESA rescue therapy should continue taking study medication. The 

dose of study medication should not be changed or adjusted at the start of or during ESA rescue 

therapy. The dose of study medication should be maintained throughout the ESA rescue therapy, 

unless the HGB rises to > 13.0 g/dL. If the HGB rises to > 13.0 g/dL, dosing of study medication 

and the ESA rescue therapy should be suspended. After completion of the ESA rescue, the study 

medication dose should continue to be adjusted as per the Dose Adjustment Guidelines. 
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6.5 	Pharmaceutical Composition 

6.5.1 	40 mg, 200 mg, and 300 mg Capsule Formulations 

[00350] Capsule formulations were prepared as follows: 

Material Capsule, 40 mg Capsule, 200 mg Capsule 300mg 

Compound 1 

(parent) 

40 mg 200 mg 300 mg 

ProSolv0 HD 90 464.5 mg 224.8 mg 124.8 mg 

Explotab® 

sodium starch 

glycolate, NF 

28.5 mg 24.0 mg 24.0 mg 

Poloxamer 188 

NF 

28.5 mg 24.0 mg 24.0 mg 

PRUV® 5.7 mg 4.8 mg 4.8 mg 

Cab-O-Sil M-5P 2.85 mg 2.40 mg 2.40 mg 

Total 570 mg 480.0 mg 480.0 mg 

6.5.2 	120 mg, 185 mg, 250 mg, and 315 Capsule Formulations 

[00351] Capsule formulations were prepared as follows: 
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Material Capsule, 120 

mg 

Capsule, 185 

mg 

Capsule 250 

mg 

Capsule, 

315 mg 

Compound 1 

(parent) 

120.00 mg 185.00 mg 250.00 mg 315.00 mg 

ProSolv0 HD 

90 

304.80 mg 239.80 mg 173.60 mg 107.40 mg 

Explotab® 

sodium starch 

glycolate, NF 

24.00 mg 24.00 mg 24.00 mg 24.00 mg 

Poloxamer 

188 NF 

24.00 mg 24.00 mg 24.00 mg 24.00 mg 

PRUV® 4.80 mg 4.80 mg 4.80 mg 4.80 mg 

Cab-O-Sil M- 

5P 

2.40 mg 2.40 mg 3.60 mg 4.80 mg 

Total 480.00 mg 480.00 mg 480.00 mg 480.00 mg 

6.5.3 	150 mg Tablet Formulation 

[00352] A tablet formulation was prepared as follows: 

Material Excipient Grade Quantity (mg) 

Intra-granular Components 

Compound 1 150.0 

Microcrystalline Cellulose, USP/NF Avicel® PH105 158.4 

Isomalt, USP/NF Galen IQ 801 9.53 

Explotab® sodium starch glycolate, NF Explotab® 10.70 

Sodium Lauryl Sulfate, NF 3.57 

Povidone, USP/NF Kollidon®25 8.92 

Purified Water or Water for Injection, USP1  As required 

Extra-granular Components 

Explotab® sodium starch glycolate, NF Explotab® 14.28 

Colloidal Silicon Dioxide, NF Cab-O-Sil 0.89 

Magnesium Stearate, NF Hyqual® 5712 0.71 
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Total 357.0 
Abbreviations: NF = National Formulary, USP = United States Pharmacopeia 

I  Removed during processing 

6.5.4 	315 mg Tablet Formulation 

[00353] A 315 mg tablet formulation was prepared as follows using a wet granulation process: 

Material Excipient Grade Quantity (mg) 

Intra-granular Components 

Compound 1 

(parent) 

315.0 

Microcrystalline cellulose, USP/NF Avicel® PH105 317.9 

Isomalt, USP/NF Galen IQ 801 20.00 

Explotab® sodium starch glycolate, NF Explotab® 22.50 

Sodium lauryl sulfate, NF 7.500 

Povidone, USP/NF Kollidon® 25 33.75 

Purified water for Injection, USP As required 

Extra-granular Components 

Explotab® sodium starch glycolate, NF Explotab® 30.00 

Colloidal Silicon Dioxide, NF Cab-O-Sil 1.875 

Magnesium Stearate, NF Hyqual® 5712 1.5 

Total 750.0 

6.5.5 	Alternative 315 mg Tablet Formulation 

[00354] A 315 mg tablet formulation may be prepared as follows using a wet granulation 

process: 
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Material Excipient Grade Quantity (mg) 

Intra-granular Components 

Compound 1 (parent) 315.0 

Microcrystalline cellulose, USP/NF Avicel® PH105 317.9 

Explotab® sodium starch glycolate, NF Explotab® 22.50 

Sodium lauryl sulfate, NF 7.500 

Povidone, USP/NF Kollidon® 25 33.75 

Purified water for Injection, USP As required 

Extra-granular Components 

Explotab® sodium starch glycolate, NF Explotab® 30.00 

Colloidal Silicon Dioxide, NF Cab-O-Sil 1.875 

Magnesium Stearate, NF Hyqual® 5712 1.5 

Total 730.0 

6.5.6 	100 mg Tablet Formulation 

[00355] A 100 mg tablet formulation may be prepared as follows using a wet granulation 

process: 

Material Excipient Grade Quantity (mg) 

Intra-granular Components 

Compound 1 100.0 

Microcrystalline Cellulose, USP/NF Avicel® PH105 105 

Isomalt, USP/NF Galen IQ 801 6.5 

Explotab® sodium starch glycolate, NF Explotab® 7.1 

Sodium Lauryl Sulfate, NF 2.4 

Povidone, USP/NF Kollidon®25 5.9 

Purified Water or Water for Injection, USP' As required 

Extra-granular Components 

Explotab® sodium starch glycolate, NF Explotab® 9.5 

Colloidal Silicon Dioxide, NF Cab-O-Sil 0.6 

Magnesium Stearate, NF Hyqual® 5712 0.5 

Total 237.5 
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Abbreviations: NF = National Formulary, USP = United 

I Removed during processing 

6.5.7 	250 mg Tablet Formulation 

States Pharmacopeia 

as follows using a wet granulation [00356] A 250 mg tablet formulation may be prepared 

process: 

Material Excipient Grade Quantity (mg) 

Intra-granular Components 

Compound 1 250.0 

Microcrystalline Cellulose, USP/NF Avicel® PH105 263 

Isomalt, USP/NF Galen IQ 801 15.8 

Explotab® sodium starch glycolate, NF Explotab® 17.8 

Sodium Lauryl Sulfate, NF 5.9 

Povidone, USP/NF Kollidon®25 16.0 

Purified Water or Water for Injection, USP' As required 

Extra-granular Components 

Explotab® sodium starch glycolate, NF Explotab® 23.8 

Colloidal Silicon Dioxide, NF Cab-O-Sil 1.5 

Magnesium Stearate, NF Hyqual® 5712 1.2 

Total 595.0 
Abbreviations: NF = National Formulary, USP = United States Pharmacopeia 

1  Removed during processing 

6.6 	Diurnal Cylce of EPO 

[00357] Clinical data obtained to date indicate that Compound 1 stimulates modest dose-

proportional daily increases in EPO levels in a manner similar to the physiologic diurnal 

response, without increasing baseline EPO. Throughout these studies, Compound 1 has 

demonstrated a clear and consistent dose response pattern in both pharmacokinetics and 

pharmacodynamics with sequential increases in EPO, reticulocytes, and HGB. The hematologic 

response has been accompanied by dose responsive changes in iron-related parameters, with 

decreases in hepcidin and ferritin, and an increase in total iron binding capacity (TIBC). This 

combination of changes indicates that Compound 1 increases hematopoiesis through a 
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coordinated response. Furthermore, this is achieved with a modest increase in the daily peak 

level of EPO, but with no increase in basal (pre-dose) levels (in a manner that mimics the 

physiologic diurnal response in healthy individuals). 

6.6.1 	Phase I studies 

[00358] In the Phase 1 studies, the rise in EPO was proportionate to the dose of Compound 1 

administered. In the Phase la single ascending dose (SAD) study, significant, dose-dependent 

rises at 8, 12, 18, and 24 hours following dosing were observed (FIG. 1) in the 900 and 1200 mg 

groups when compared to placebo (p<0.01). In addition, the 600 mg cohort had a significant 

increase at 8 hours (p=0.034). 

[00359] A similar response was observed in the Phase lb multiple ascending dose (MAD) study. 

The peak EPO concentration demonstrated a dose responsive increase. Regardless of the dosing 

group, the EPO concentration essentially returned to baseline prior to the next morning dose, 

thus maintaining the diurnal response pattern. On Day 7, the placebo group had a similar EPO 

response profile to the 500 mg group, again possibly driven by blood loss from phlebotomy 

during the study (approximately 230 mL from Day -1 through Day 8). 

6.6.2 	Phase IIa Studies 

[00360] Current treatment of anemia associated with chronic kidney disease (CKD) with 

erythropoiesis-stimulating agents (ESAs) can lead to supraphysiological levels of circulating 

erythropoietin (EPO) that persist for days, a profile that may be associated with increased 

cardiovascular side effects and thromboembolic events. Compound 1, administered at a dose of 

500 mg in patients having anemia secondary to CKD were shown to return to baseline EPO 

levels within 24 hours (FIG. 2). This is true, despite the fact that the half-life of Compound 1 in 

patients with anemia secondary to CKD is significantly longer (FIG. 3) as compared to the half-

life of healthy individuals (FIG. lb). Compound 1, was shown to induce moderate daily 

increases in EPO levels in CKD patients, mimicking the physiologic diurnal response in healthy 

individuals. In a randomized double-blind, placebo-controlled Phase 2a trial, 93 patients with 

CKD stage 3, 4, or 5 (not on dialysis) received placebo or Compound 1 in the following dose 

groups: 240, 370, 500, or 630 mg once daily for 6 weeks. At Week 6, Compound 1 significantly 

increased HGB compared to baseline in all dose groups and compared to placebo (ANOVA, p 
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<0.0001) as shown in FIG. 5. The HGB increase occurred without increasing basal (pre-dose) 

EPO levels (prior to daily Compound 1 dose). Results at Week 6 also revealed a dose-related 

increase in total iron binding capacity and a decrease in hepcidin, suggesting enhanced iron 

mobilization. There was a clear dose-responsive increase in HGB starting from the lowest dose 

as shown in FIG. 4. Erythropoietin was measured at baseline, week 2, end of treatment and 

follow up. As shown in FIG. 5, hemoglobin levels increased over time, while serum levels of 

EPO did not increase significantly over time. Thus, Compound 1 significantly increases HGB in 

anemic CKD patients by inducing moderate daily increases in EPO levels in a manner similar to 

the physiologic diurnal response and by enhancing iron mobilization. 

[00361] In a Phase 2a dose escalation study, 10 CKD patients received Compound 1 once daily 

for 28 days. Dosing began at 400 mg in CKD Stage 3 patients and 300 mg in CKD Stage 4 

patients. The dose was increased by 100 mg for each week that absolute reticulocyte count 

(ARC) did not increase by 18,000 above the baseline (BL) average. Results, including both 

Stage 3 and 4 CKD patients, demonstrated that hemoglobin rose from 9.91 g/dL at BL to 10.54 

g/dL by Day 29. Ferritin decreased from 334.10 ng/mL at BL to 271.70 ng/mL by Day 29, 

indicating that Compound 1 is well-tolerated and increases hemoglobin while decreasing ferritin 

in a dose-dependent manner in patients with Stage 3 or 4 CKD. The consistent rise in 

hemoglobin and the concurrent fall in ferritin over the course of the study suggest an efficacious 

daily dose of Compound 1 begins between 300 and 400mg. FIG. 6 shows the mean (± SE) 

absolute change from the mean baseline for hemoglobin and ferritin. 

6.7 	Total Iron Binding Capacity 

[00362] In a randomized double-blind, placebo-controlled Phase 2a clinical trial, 93 patients with 

CKD stage 3, 4, or 5 (not on dialysis) received placebo or Compound 1 in the following dose 

groups: 240, 370, 500, or 630 mg once daily for 6 weeks. At Week 6, Compound 1 significantly 

increased TIBC compared to baseline in all dose groups and compared to placebo (ANOVA, p 

<0.0001) as shown in FIG. 7. The TIBC increase occurred without increasing serum iron levels 

(relative to baseline). Results at Week 6 also revealed a dose-related increase in TIBC and a 

decrease in TSAT, due to lack of increase in serum iron level, suggesting enhanced iron 

mobilization. TIBC and serum iron levels were measured at baseline, week 2, week 4, end of 

treatment (week 6) and follow up. 
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6.8 	Hepcidin Expression 

[00363] In a randomized double-blind, placebo-controlled Phase 2a trial, 93 patients with CKD 

stage 3, 4, or 5 (not on dialysis) received placebo or Compound 1 in the following dose groups: 

240, 370, 500, or 630 mg once daily for 6 weeks. At Week 6, Compound 1 significantly 

increased hemoglobin levels compared to baseline in all dose groups and compared to placebo 

(ANOVA, p <0.0001) as shown in FIG. 8. Significantly, at low doses of Compounds 1, such as 

the 240 mg group, the increase in serum hemoglobin was not accompanied by a decrease in 

hepcidin expression, as shown in FIG. 9. 

6.9 	N-(2-aminoethyl)-3-hydroxy-pyridine-2-carboxamide 

6.9.1 	Procedures 

[00364] EGLN-1 Activity Assay: The EGLN-1 (or EGLN-3) enzyme activity is determined 

using mass spectrometry (matrix-assisted laser desorption ionization, time-of-flight MS, 

MALDI-TOF MS - for assay details, see reference (Greis et al., 2006)). Recombinant human 

EGLN-1-179/426 is prepared as described above and in the Supplemental Data. Full-length 

recombinant human EGLN-3 is prepared in a similar way; however it is necessary to use the His- 

MBP-TVMV-EGLN-3 fusion for the assay due to the instability of the cleaved protein. For both 

enzymes, the HIF-la peptide corresponding to residues 556-574 (DLDLEALAPYIPADDDFQL) 

is used as substrate. The reaction is conducted in a total volume of 50 uL containing TrisC1 (5 

mM, pH 7.5), ascorbate (120 ilM), 2-oxoglutarate (3.2 ilM), HIF-1 a (8.6 ilM), and bovine serum 

albumin (0.01%). The enzyme, quantity predetermined to hydroxylate 20% of substrate in 20 

minutes, is added to start the reaction. Where inhibitors are used, compounds are prepared in 

dimethyl sulfoxide at 10-fold final assay concentration. After 20 minutes at room temperature, 

the reaction is stopped by transferring 10 ilL of reaction mixture to 50 ilL of a mass spectrometry 

matrix solution (a-cyano-4-hydroxycinnamic acid, 5 mg/mL in 50% acetonitrile/0.1% TFA, 5 

mM NH4PO4). Two microliters of the mixture are spotted onto a MALDI-TOF MS target plate 

for analysis with an Applied Biosystems (Foster City, CA) 4700 Proteomics Analyzer MALDI- 

TOF MS equipped with a Nd:YAG laser (355 nm, 3 ns pulse width, 200 Hz repetition rate). 

Hydroxylated peptide product is identified from substrate by the gain of 16 Da. Data defined as 

128 

B01-38503v1 



WO 2014/200773 
	

PCT/US2014/040889 

percent conversion of substrate to product is analyzed in GraphPad Prism 4 to calculate IC50 

values. 

[00365] VEGF ELISA Assay: HEK293 cells are seeded in 96-well poly-lysine coated plates at 

20,000 cells per well in DMEM (10% FBS, 1% NEAA, 0.1% glutamine). Following overnight 

incubation, the cells are washed with 100 uL of Opti-MEM (Gibco, Carlsbad, CA) to remove 

serum. Compound 13 in DMSO is serially diluted (beginning with 100 uM) in Opti-MEM and 

added to the cells. The conditioned media is analyzed for VEGF with a Quantikine human 

VEGF immunoassay kit (R&D Systems, Minneapolis, MN). Optical density measurements at 

450nm are recorded using the Spectra Max 250 (Molecular Devices, Sunnyvale, CA). Data 

defined as % of DFO stimulation is used to calculate EC50  values with GraphPad Prism 4 

software (San Diego, CA). 

[00366] Mouse Ischemic Hindlimb Study: All animal work is conducted in accordance with 

the Guide for the Care and Use of Laboratory Animals (National Academy of Sciences; 

Copyright ©1996) and the Institutional Animal Care and Use Committee guidelines at Procter 

and Gamble Pharmaceuticals. Nine to ten week old male C57B1/6 mice from Charles River 

Laboratory (Portage, MI) are used for study. The mice are orally dosed with vehicle (aqueous 

carbonate buffer, 50 mM; pH 9.0) or Compound 13 in vehicle at 50 mg/kg or 100 mg/kg. The 

animals are dosed three times: day 1 at Sam and 5 pm, day 2 at 8am. One hour after the first 

dose, unilateral arterial ligation is performed under anesthesia using isoflurane. The femoral 

artery is ligated proximal to the origin of the popliteal artery. The contralateral limb can undergo 

a sham surgical procedure. Ligation is performed in an alternating fashion between right and left 

hindlimbs. Two hours after Sam dosing on day 2, blood is obtained by ventricular stick while 

the mice are anesthetized with isoflurane. Serum samples for EPO analysis are obtained using 

gel clot serum separation tubes. Heart, liver, and gastrocnemius muscles are harvested, snap-

frozen in liquid nitrogen, and stored in -80°C until use. 

[00367] Mouse Serum EPO Assay: The mouse serum EPO is detected using Mouse Quantikine 

Erythropoietin ELISA kit from R&D Systems according to manufacturer's instructions. 

[00368] Mouse Tissue HIF Western Blot Analysis: Tissues from mice stored at -80°C are 

powdered with mortar and pestle chilled with liquid nitrogen. Nuclear extracts are prepared 

using an NE-PER kit (Pierce Biotechnology). For immunoprecipitation, nuclear extract is added 

to monoclonal antibody to HIF-la (Novus, Littleton, CO) at a tissue to antibody ratio of 200:1. 
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The suspension is incubated in a conical micro centrifuge tube for 4 hours at 4°C. Protein A/G-

coupled agarose beads (40 ul of a 50% suspension) are then added to the tube. Following 

overnight tumbling at 4°C, the beads are washed 3 times with ice-cold phosphate buffered saline. 

The beads are then prepared for SDS-PAGE with 40 ul of Laemmli sample buffer. Proteins 

separated on SDS-PAGE are transferred onto nitrocellulose sheets with XCell-II Blot Module 

system (Invitrogen, Carlsbad, CA). The blots are blocked with 5% BSA prior to incubation with 

a rabbit antibody to HIF-la at 1:100 dilution (Novus). The blots can then be washed with Tris-

buffered saline/Tween-20 buffer and incubated with horseradish peroxidase-conjugated goat 

anti-rabbit secondary antibody (Pierce, Rockford, IL). Blots are developed with the ECL reagent 

(Amersham, Piscataway, NJ). Images of blots are captured with an Epson Expression 1600 

scanner. 

6.9.2 	Experimental Analysis of Putative HIF Prolyl Hydroxylase Inhibitors 

[00369] Study Objective: To assess the activity of putative hypoxia inducible factor (HIF) 

Prolyl Hydroxylase Inhibitors to inhibit HIF prolyl hydroxylase enzyme activity and thereby to 

stabilize HIF (HRE luciferase activation) and increase EPO production (EPO immunoassay) in a 

human cell line (Hep3B cells). 

[00370] Materials and Methods: Cell Culture: Human hepatocellular carcinoma (Hep3B) cells 

were obtained from the American Type Culture Collection (ATCC, Mannassas, VA) and 

cultured according to ATCC recommendations. Cells were cultured at 37°C in an atmosphere of 

95% air and 5% CO2  in a humidified incubator. Compound 13 was diluted to a stock 

concentration of 50mM in DMSO (Sigma). 

[00371] Cell Treatments: Hep3B cells were plated on 24 well plates. Subsets of Hep3B 

cultures were transfected with a HIF reporter plasmid (pHRE-luciferase) overnight. (See Sheta, 

et al., Oncogene. 2001 Nov 15;20(52):7624-34.) Cells were exposed to vehicle (1:1000 DMSO) 

or test Compound 13 at 50 gm for 18 hours at 37°C in an atmosphere of 95% air and 5% CO2  in 

a humidified incubator. 

[00372] Analysis: After 48-hour culture, cell supernatants were subsequently collected, 

centrifuged at 15,000 x g for 15 minutes at 4 °C to sediment debris. 
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[00373] In Vitro EPO Induction Assay: Secreted EPO levels were assayed by specific 

immunoassay (MesoScale Discovery, Gaithersburg, MD) in accordance with manufacturer's 

instructions. 

[00374] In Vitro HIF Prolyl Hydroxylase Inhibition Assay: Cell lysates were assayed using 

the dual luciferase reporter-assay (Promega, Madison, WI, USA). Observed firefly luciferase 

activity was normalized to a co-transfected Renilla luciferase. 

[00375] Study Results: Compound 13 was tested for its ability to inhibit HIF prolyl hydroxylase 

enzyme activity and thereby to stabilize HIF (HRE luciferase activation) and increase EPO 

production (EPO immunoassay) in vitro in a human cell line (Hep3B cells) as compared to 

DMSO vehicle as a negative control. Compound 13 was assayed in duplicate. Fold change over 

the vehicle control was calculated. Compound 13 was tested at a concentration of 50 gm. A 

compound is considered inactive if it has < 1.0 fold activity over control. Resulting values for 

the In Vitro EPO Induction Assay, and In Vitro HIF Prolyl Hydroxylase Inhibition Assay are 

shown in Table 1 and Table 2. Surprisingly, Compound 13 was found to both inhibit HIF prolyl 

hydroxylase enzyme activity and increase EPO production. 

Table 1. In Vitro EPO Induction Assay 

Sample Mean [EPO] (mIU/mL) Standard Deviation Fold Change 

Vehicle 3.0736 0.059382 1 

Compound 13 8.9137 0.76616 2.9001 

Table 2. In Vitro HIF Prolyl Hydroxylase Inhibition Assay 

Sample 
Mean HIF PH Inhibition Standard Deviation Fold Change 
Activity (Relative 
Luciferase) 

Vehicle 1 0.21 1 
Compound 13 3.6 1.01 3.6 
[00376] While particular embodiments of the present disclosure have been illustrated and 

described, it would be obvious to those skilled in the art that various other changes and 

modifications can be made without departing from the spirit and scope of the disclosure. It 

therefore intended to cover in the appended claims all such changes and modifications that 

within the scope of this disclosure. 

is 

are 
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CLAIMS 

1. A method for treating anemia, comprising administering to a patient having 

anemia an effective amount of a compound which is {[5-(3-chloropheny1)-3-hydroxypyridine-2-

carbonyl]amino} acetic acid or a pharmaceutically acceptable salt, solvate, or hydrate thereof, 

wherein a daily dose comprises about 150 mg, about 300 mg, about 450 mg, about 600 mg, or 

about 750 mg of the compound. 

2. The method of claim 1, wherein the compound is a pharmaceutically acceptable 

salt of {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid. 

3. The method of claim 1, wherein the compound is a solvate of {[5-(3-

chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid. 

4. The method of claim 1, wherein the compound is a hydrate of {[5-(3-

chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid. 

5. The method of claim 1, wherein the compound is {[5-(3-chloropheny1)-3-

hydroxypyridine-2-carbonyl]amino}acetic acid. 

6. The method of any one of claims 1 to 5 wherein the daily dose comprises about 

150 mg, about 300 mg, about 450 mg, or about 600 mg of the compound. 

7. The method of claim 1, wherein the anemia is anemia secondary to chronic 

kidney disease. 

8. The method of claim 3, wherein the chronic kidney disease is stage 3, 4, or 5 

chronic kidney disease. 

9. The method of claim 3 or 8, wherein the chronic kidney disease is pre-dialysis 

chronic kidney disease. 
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10. 	The method of any one of the preceding claims, wherein the daily dose is (i) 

administered continuously, or (ii) is administered indefinitely, or (iii) is administered orally, once 

daily, or (iv) is administered orally, as a divided dose administered twice daily. 

11. 	The method of any one of the preceding claims, wherein the patient has not been 

previously treated for anemia. 

12. 	The method of any one of the preceding claims, wherein the patient is refractory 

to treatment with recombinant erythropoietin. 

13. 	The method of any one of the preceding claims, wherein the patient has been 

previously treated for anemia. 

14. 	The method of any one of the preceding claims, wherein hemoglobin levels of the 

patient 

a. are maintained at a level of at least about 9.0 g/dL and at or below about 

13.0 g/dL; or 

b. are maintained at a level of at least about 10.0 g/dL and at or below about 

13.0 g/dL; or 

c. are maintained at a level of at least about 11.0 g/dL and at or below about 

13.0 g/dL; or 

d. are increased by at least about 1.2 g/dL relative to a baseline hemoglobin 

level. 

15. 	The method of claim 14 wherein the hemoglobin levels are tested at least about 1 

day, 2 days, 3 days, 4 days, 5 days, 6 days, 7 days, 8 days, 9 days, 10 days, 11 days, 12 days, 13 

days, 14 days, 3 weeks, 4 weeks, 5 weeks, 6 weeks, 7 weeks, or about 8 weeks after the initial 

administering of the compound. 

16. 	The method of any one of the preceding claims, wherein the method does not 

comprise administering an iron supplement. 
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17. The method of any one of the preceding claims, wherein the compound is 

optionally administered in combination with another medicament. 

18. The method of claim 17, wherein the other medicament is an iron supplement. 

19. The method of claim 18, wherein the iron supplement is administered at least two 

hours following administration of the compound. 

20. The method of claim 18 or 19, wherein the iron supplement is administered in an 

amount such that ferritin is maintained at a level of between about 50 ng/mL and about 300 

ng/mL. 

21. The method of claim 18 or 19, wherein the iron supplement is administered orally 

at a daily dose about 50 mg of elemental iron. 

22. The method of any one of claims 18 to 21, wherein the iron supplement is 

administered (i) on an as needed basis; (ii) continuously; and/or (iii) indefinitely. 

23. The method of claim 17, wherein the other medicament is an erythropoiesis 

stimulating agent (ESA) that is an erythropoietin mimetic. 

24. The method of claim 23, wherein the other medicament is an rhEPO product. 

25. The method of claim 24, wherein the rhEPO product is selected from epoetin alfa, 

epoetin beta, darbepoetin, and peginesatide. 

26. The method of any one of claims 23 to 25, wherein the ESA is administered (i) as 

a rescue therapy; (ii) continuously; and/or (iii) indefinitely. 

27. The method of any one of the preceding claims, wherein the compound is 

administered once a day at the same time of the day. 
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28. The method of claim 27, wherein the time of day is in the morning or early 

afternoon. 

29. A method for treating anemia, comprising administering to a patient having 

anemia a daily dose of a compound which is {[5-(3-chloropheny1)-3-hydroxypyridine-2-

carbonyl]amino} acetic acid or a pharmaceutically acceptable salt, solvate, or hydrate thereof, 

wherein the daily dose is about 450 mg. 

30. The method of claim 29, wherein the daily dose is increased by about 150 mg 

such that the daily dose of the compound is about 600 mg. 

31. The method of claim 29, wherein the daily dose is decreased by about 150 mg, 

such that the daily dose of the compound is about 300 mg. 

32. The method of claim 29, wherein the daily dose is decreased by about 300 mg, 

such that the daily dose of the compound is about 150 mg. 

33. A method of treating anemia, comprising 

a. administering to a patient having anemia an initial daily dose of a 

compound which is {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof; 

b. taking a first measurement of the hemoglobin level in the patient and 

subsequently taking a second measurement of the hemoglobin level in the patient, wherein 

i. if the hemoglobin level in the patient at the second measurement is 

less than about 10.0 g/dL and the level of hemoglobin has decreased by less than about 0.5 g/dL 

as compared to the level at the first measurement; or 

ii. if the hemoglobin level in the patient at the second measurement is 

less than about 10.0 g/dL and the level of hemoglobin has changed by up to about 0.4 g/dL as 

compared to the level at the first measurement; or 

iii. if the hemoglobin level in the patient at the second measurement is 

between about 10.0 and about 10.9 g/dL and the level of hemoglobin has decreased by less than 

about 0.5 g/dL as compared to the level at the first measurement; then 
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c. 	administering an adjusted daily dose of the compound that is greater than 

the initial daily dose. 

34. The method of claim 33, wherein the adjusted daily dose of the compound is 

about 150 mg greater than the initial daily dose. 

35. A method of treating anemia, comprising 

a. 	administering to a patient having anemia an initial daily dose of a 

compound which is {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl] amino} acetic acid or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof; 

b. 	taking a first measurement of the hemoglobin level in the patient and 

subsequently taking a second measurement of the hemoglobin level in the patient, wherein 

i. if the hemoglobin level in the patient at the second measurement is 

less than about 10.0 g/dL and the level of hemoglobin has increased by greater than about 1.5 

g/dL as compared to the level at the first measurement; or 

ii. if the hemoglobin level in the patient at the second measurement is 

between about 10.0 and about 10.9 g/dL and the level of hemoglobin has increased by greater 

than about 1.5 g/dL as compared to the level at the first measurement; or 

iii. if the hemoglobin level in the patient at the second measurement is 

between about 11.0 and about 12.2 g/dL and the level of hemoglobin has increased by between 

about 1.0 and about 1.4 g/dL as compared to the level at the first measurement; or 

iv. if the hemoglobin level in the patient at the second measurement is 

between about 12.3 and about 12.9 g/dL and the level of hemoglobin has decreased by up to 

about 0.4 g/dL or increased by up to about 0.4 g/dL as compared to the at the first measurement; 

Or 

v. if the hemoglobin level in the patient at the second measurement is 

between about 12.3 and about 12.9 g/dL and the level of hemoglobin has increased by about 0.5 

to about 0.9 g/dL as compared to the level at the first measurement; then 

c. 	administering an adjusted daily dose of the compound that is less than the 

initial daily dose. 
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36. 	The method of claim 35, wherein the adjusted daily dose of the compound is 

about 150 mg less than the initial daily dose. 

	

37. 	A method of treating anemia, comprising 

a. 	administering to a patient having anemia an initial daily dose of a 

compound which is {[5-(3-chloropheny1)-3-hydroxypyridine-2-carbonyl]amino} acetic acid or a 

pharmaceutically acceptable salt, solvate, or hydrate thereof; 

b. 	taking a first measurement of the hemoglobin level in the patient and 

subsequently taking a second measurement of the hemoglobin level in the patient, wherein 

i. if the hemoglobin level in the patient at the second measurement is 

between about 11.0 and about 12.2 g/dL and the level of hemoglobin has increased by greater 

than about 1.5 g/dL as compared to the level at the first measurement; or 

ii. if the hemoglobin level in the patient at the second measurement is 

between about 12.3 and about 12.9 g/dL and the level of hemoglobin has increased by between 

about 1.0 and about 1.4 g/dL as compared to the level at the first measurement; or 

iii. if the hemoglobin level in the patient at the second measurement is 

between about 12.3 and about 12.9 g/dL and the level of hemoglobin has increased by greater 

than about 1.5 g/dL as compared to the level at the first measurement; then 

c. 	administering an adjusted daily dose of the compound that is less than the 

initial daily dose. 

	

38. 	The method of claim 37, wherein the adjusted daily dose of the compound is 

about 300 mg less than the initial daily dose. 

	

39. 	The method of any one of claims 33 to 38, wherein the initial dose is 50 mg, 60 

mg, 70 mg, 80 mg, 90 mg, 100 mg, 110 mg, 120 mg, 130 mg, 140 mg, 150 mg, 160 mg, 170 mg, 

180 mg, 190 mg, 200 mg, 210 mg, 220 mg, 230 mg, 240 mg, 250 mg, 260 mg, 270 mg, 280 mg, 

290 mg, 300 mg, 310 mg, 320 mg, 330 mg, 340 mg, 350 mg, 360 mg, 370 mg, 380 mg, 390 mg, 

400 mg, 410 mg, 420 mg, 430 mg, 440 mg, or 450 mg. 

40. 	The method of any one of claims 33 to 38, wherein the maximum daily dose is at 

most 750 mg. 
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41. The method of any one of claims 33 to 38, wherein the minimum daily dose is 

150 mg and the maximum daily dose is at most 750 mg. 

42. The method of any one of claims 33 to 38, wherein the period between the first 

and second measurement is 1 day, 2 days, 3 days, 4 days, 5 days, 6 days, 7 days, 8 days, 9 days, 

10 days, 11 days, 12 days, 13 days, 14 days, 3 weeks, 4 weeks, 5 weeks, 6 weeks, 7 weeks, or 8 

weeks. 

43. The method of any one of claims 33 to 42, wherein the first measurement is taken 

prior to the commencement of the treatment. 

44. The method of any one of claims 33 to 42, wherein the first measurement is taken 

immediately after commencement of the treatment or within at most 1 day, 2 days, 3 days, 4 

days, 5 days, 6 days, or 1 week, or 2 weeks thereof 

45. The method of any one of claims 33 to 36, wherein the anemia is anemia 

secondary to chronic kidney disease. 

46. The method of claim 45, wherein the chronic kidney disease is stage 3, 4, or 5 

chronic kidney disease. 

47. The method of claim 45 or 46, wherein the chronic kidney disease is pre-dialysis 

chronic kidney disease. 

48. The method of any one of claims 33 to 47, wherein the daily dose is administered 

(i) continuously; (ii) indefinitely; (iii) orally, once daily; and/or (iv) orally, as a divided dose 

administered twice daily. 

49. The method of any one of claims 33 to 48, wherein the patient has not been 

previously treated for anemia. 
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50. The method of any one of claims 33 to 48, wherein the patient is refractory to 

treatment with recombinant erythropoietin. 

51. The method of any one of claims 33 to 50, wherein the compound is optionally 

administered in combination with another medicament. 

52. The method of claim 51, wherein the other medicament is an iron supplement. 

53. The method of claim 52, wherein the iron supplement is administered at least two 

hours following administration of the compound. 

54. The method of claim 51 to 53, wherein the iron supplement is administered in an 

amount such that ferritin is maintained at a level of between about 50 ng/mL and about 300 

ng/mL. 

55. The method of claim 51 to 53, wherein the iron supplement is administered orally 

at a daily dose about 50 mg of elemental iron. 

56. The method of claim 51 to 53, wherein the iron supplement is administered (i) 

continuously; and/or (ii) indefinitely. 

57. The method of any one of claims 33 to 50, wherein the method does not comprise 

administration of an iron supplement. 

58. The method of claim 51, wherein the other medicament is an erythropoiesis 

stimulating agent (ESA) that is an erythropoietin mimetic. 

59. The method of claim 58, wherein the other medicament is an rhEPO product. 

60. The method of claim 5959, wherein the rhEPO product is epoetin alfa. 

61. The method of any one of claim 58 to claim 60, wherein the ESA is administered 

as a rescue therapy. 
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62. The method of any one of claim 58 to claim 60, wherein the ESA is administered 

continuously and/or indefinitely. 

63. A method for treating anemia in a subject, wherein the method comprises 

administering to the subject a pharmaceutically effective amount of a compound of Formula (I): 

R 
N 

I 
	R2 	0 

N 
L 	R2  

OR3 	0 

Formula (I) 

wherein 

R and RI  are each independently: 

(i) hydrogen 
(ii) substituted or unsubstituted phenyl; or 
(iii) substituted or unsubstituted heteroaryl; 
said substitution selected from: 

(i) Cl-C4  alkyl; 
(ii) C3-C4  cycloalkyl; 
(iii) C1-C4  alkoxy; 
(iv) C3-C4  cycloalkoxy; 
(v) C1-C4  haloalkyl; 
(vi) C3-C4 halocycloalkyl; 
(vii) halogen; 
(viii) cyan; 
(ix) NHC(0)R4; 
(x) C(0)NR5aR5b; and 
(xi) heteroaryl; or 
(xii) two substituents are taken together to form a fused ring having from 

5 to 7 atoms; 

R4  is a C1-C4  alkyl or C3-C4  cycloalkyl; 

R5a  and R5b  are each independently selected from: 

(i) hydrogen; 
(ii) CI-C4  alkyl; 
(iii) C3-C4  cycloalkyl; or 
(iv) R5a  and R5b  are taken together to form a ring having from 3 to 7 atoms; 

R2  is selected from: 

140 

B01-38503v1 



WO 2014/200773 
	

PCT/US2014/040889 

(i) OR6  
(ii) NR7aR7b; and 

R6  is selected from hydrogen and C1-C4  alkyl or C3-C4  cycloalkyl; 

R7a  and R7b  are each independently selected from: 

(i) hydrogen; 
(ii) C1-C4  alkyl or C3-C4  cycloalkyl; or 
(iii) R7a and R7b  are taken together to form a ring having from 3 to 7 atoms; 

R3  is selected from hydrogen, methyl, and ethyl; 

L is a linking unit having a structure -[C(R8aR8Nn_ 

R8a  and R8b  are each independently selected from hydrogen, methyl and ethyl; 

n is an integer from 1 to 3; and 

R9  is selected from hydrogen and methyl; and 

wherein the pharmaceutically effective amount is suitable to increase overall levels of 

erythropoietin in a diurnal pattern. 

64. The method of claim 63, wherein the compound is administered once daily. 

65. The method of claim 63, wherein the trough levels of erythropoietin are elevated 

compared to trough levels of erythropoietin in the subject immediately prior to the administering 

step by at most 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 

17%, 18%, 19%, or 20%. 

66. The method of claim 63, wherein the administering step is performed in the 

afternoon. 

67. The method of claim 63, wherein the compound of Formula (I) is Compound 1 

having the structure: 
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OH 0 

,---....„ 
N 	CO2H 

CI 40 	N 	
H 

Compound 1 

68. The method of claim 63, wherein the pharmaceutically effective amount is 50 mg, 

60 mg, 70 mg, 80 mg, 90 mg, 100 mg, 110 mg, 120 mg, 130 mg, 140 mg, 150 mg, 160 mg, 170 

mg, 180 mg, 190 mg, 200 mg, 210 mg, 220 mg, 230 mg, 240 mg, 250 mg, 260 mg, 270 mg, 280 

mg, 290 mg, 300 mg, 310 mg, 320 mg, 330 mg, 340 mg, 350 mg, 360 mg, 370 mg, 380 mg, 390 

mg, 400 mg, 410 mg, 420 mg, 430 mg, 440 mg, or 450 mg. 

69. The method of any one of claim 63 to claim 68, wherein the anemia is anemia 

secondary to or associated with chronic kidney disease; anemia associated with or resulting from 

chemotherapy; or anemia associated with AIDS. 

70. A method of treating a disease or condition related to diminished endogenous 

production of erythropoietin (EPO), comprising administering to a patient having a disease or 

condition related to diminished endogenous production of EPO a sufficient number of successive 

doses of a HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer so as to raise the total iron 

binding capacity (TIBC) relative to a baseline TIBC in a patient, without significantly increasing 

the serum iron level relative to a baseline serum iron level. 

71. The method of claim 70, wherein the cardiovascular side-effects and risk of 

thromboembolic events associated with increased serum iron levels are minimized. 

72. The method of claim 70 or 71, wherein the transferrin saturation (TSAT) 

decreases relative to a baseline TSAT. 

73. The method of any one of claims 70 to 72, wherein the serum iron level decreases 

relative to a baseline serum iron level. 
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74. The method of any one of claims 70 to 73, wherein the TIBC increases by at least 

about 10 iug/dL, 20 iug/dL, 30 iug/dL, 40 iug/dL, 50 iug/dL, or at least about 60 iug/dL relative to a 

baseline TIBC. 

75. The method of claim 74, wherein the TIBC increase occurs over about 1 week, 

about 2 weeks, about 3 weeks, about 4 weeks, about 5 weeks, or about 6 weeks relative to a 

baseline TIBC. 

76. The method of any one of claims 70 to 75, wherein the serum iron level increases 

by less than about 20 iug/dL, less than about 15 iug/dL, less than about 10 iug/dL, or less than 

about 5 iug/dL relative to a baseline serum iron level. 

77. The method of any one of claims 70 to 76, wherein the disease or condition is 

anemia. 

78. The method of claim 77, wherein the anemia is anemia secondary to chronic 

kidney disease (CKD). 

79. The method of claim 78, wherein the chronic kidney disease is stage 3, 4, or 5 

chronic kidney disease. 

80. The method of claim 78, wherein the chronic kidney disease is pre-dialysis 

chronic kidney disease. 

81. The method of any one of claims 70 to 80, wherein the HIF prolyl hydroxylase 

inhibitor or HIF-alpha stabilizer is administered once daily. 

82. The method of any one of claims 70 to 81, wherein the HIF prolyl hydroxylase 

inhibitor or HIF-alpha stabilizer is administered orally. 

83. The method of any one of claims 70 to 82, wherein the HIF prolyl hydroxylase 

inhibitor or HIF-alpha stabilizer is a heterocyclic carboxamide. 
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84. The method of claim 83, wherein the HIF prolyl hydroxylase inhibitor or HIF- 

alpha stabilizer is selected from a pyridine carboxamide, a quinoline carboxamide, 

isoquinoline carboxamide. 

and an 

85. The method of any one of claims 70 to 82, wherein the HIF prolyl hydroxylase 

inhibitor or HIF-alpha stabilizer is a compound having a structure of Formula (I) 

R 
N 	R9 	0 

N ). , 
L 	R2  

OR3 	0 

Formula (I) 

or a pharmaceutically acceptable salt, solvate or hydrate thereof, wherein 

R and RI  are each independently: 

(i) hydrogen 
(ii) substituted or unsubstituted phenyl; or 
(iii) substituted or unsubstituted heteroaryl; 
said substitution selected from: 

(i) Cl-C4  alkyl; 
(ii) C3-C4  cycloalkyl; 
(iii) C1-C4  alkoxy; 
(iv) C3-C4  cycloalkoxy; 
(v) C1-C4  haloalkyl; 
(vi) C3-C4 halocycloalkyl; 
(vii) halogen; 
(viii) cyano; 
(ix) NHC(0)R4; 
(x) C(0)NR5aR5b; and 
(xi) heteroaryl; or 
(xii) two substituents are taken together to form a fused ring having from 

5 to 7 atoms; 

R4  is a C1-C4  alkyl or C3-C4  cycloalkyl; 

R5a  and R5b  are each independently selected from: 

(i) hydrogen; 
(ii) CI-C4  alkyl; 
(iii) C3-C4  cycloalkyl; or 
(iv) R5a  and R5b  are taken together to form a ring having from 3 to 7 atoms; 
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R2  is selected from: 

(i) OR6  
(ii) NR7aR7b; and 

R6  is selected from hydrogen and C1-C4  alkyl or C3-C4  cycloalkyl; 

R7a  and R7b  are each independently selected from: 

(i) hydrogen; 
(ii) C1-C4  alkyl or C3-C4  cycloalkyl; or 
(iii) R7a  and R7b  are taken together to form a ring having from 3 to 7 atoms; 

R3  is selected from hydrogen, methyl, and ethyl; 

L is a linking unit having a structure -[C(R8aR8b)]n_ 

R8a  and R8b  are each independently selected from hydrogen, methyl and ethyl; 

n is an integer from 1 to 3; and 

R9  is selected from hydrogen and methyl. 

86. The method of claim 85, wherein R and RI  are not both hydrogen. 

87. The method of claim 85, wherein the HIF prolyl hydroxylase inhibitor or HIF-

alpha stabilizer is Compound 1 having a structure 

0 CI 	 N 

/ 	
H 	

CO2H 

OH 	o 

Compound 1 

or a pharmaceutically acceptable salt, solvate or hydrate thereof 

88. A method of treating a disease or condition selected from non-severe anemia 

secondary to chronic kidney disease, non-severe anemia secondary to congestive heart failure, 

and idiopathic anemia of aging, comprising administering a sufficient number of successive 

doses of a HIF prolyl hydroxylase inhibitor or a HIF-alpha stabilizer to a patient having non-

severe anemia secondary to chronic kidney disease, non-severe anemia secondary to congestive 

145 

B01-38503v1 



WO 2014/200773 
	

PCT/US2014/040889 

heart failure, or idiopathic anemia of aging so as to raise the patient's serum hemoglobin levels 

relative to a baseline serum hemoglobin level, without significantly decreasing hepcidin levels in 

the patient relative to a baseline hepcidin expression level. 

89. The method of claim 88, wherein the patient's serum hemoglobin level is raised 

by between about 0.1 and about 1.0 g/dL over a period of one week or over a period of two 

weeks or over a period of three weeks or over a period of four weeks or over a period of five 

weeks or over a period of six weeks relative to the baseline hemoglobin level. 

90. The method of claim 89, wherein the patient's serum hemoglobin level is raised: 

a. by about 0.1 g/dL over a period of one week or over a period of two weeks 

relative to the baseline hemoglobin level; or 

b. by about 0.5 g/dL over a period of three weeks relative to the baseline 

hemoglobin level; or 

c. by about 0.6 g/dL over a period of four weeks or over a period of five 

weeks or over a period of six weeks relative to the baseline hemoglobin level. 

91. The method of any one of claims 88 to 90, wherein hepcidin protein expression 

decreases less than about 20%, less than about 15%, less than about 10%, less than about 5%, 

less than about 4%, less than about 3%, less than about 2%, or less than about 1% relative to the 

baseline hepcidin expression level. 

92. The method of any one of claims 88 to 91, wherein the disease or condition is 

non-severe anemia secondary to chronic kidney disease, non-severe congestive heart failure, or 

idiopathic anemia of aging. 

93. The method of any one of claims 88 to 92, wherein the HIF prolyl hydroxylase 

inhibitor or HIF-alpha stabilizer is administered once daily and/or orally. 

94. The method of any one of claims 88 to 93, wherein the HIF prolyl hydroxylase 

inhibitor or HIF-alpha stabilizer is a heterocyclic carboxamide. 

146 

B01-38503v1 



WO 2014/200773 
	

PCT/US2014/040889 

95. The method of claim 94, wherein the HIF prolyl hydroxylase inhibitor or HIF- 

alpha stabilizer is selected from a pyridine carboxamide, a quinoline carboxamide, 

isoquinoline carboxamide. 

and an 

96. The method of any one of claims 88 to 95, wherein the HIF prolyl hydroxylase 

inhibitor or HIF-alpha stabilizer is a compound having a structure of Formula (I) 

R 
N 	R9 	0 

N ). , 
L 	R2  

OR3 	0 

Formula (I) 

or a pharmaceutically acceptable salt, solvate or hydrate thereof, wherein 

R and RI  are each independently: 

(i) hydrogen 
(ii) substituted or unsubstituted phenyl; or 
(iii) substituted or unsubstituted heteroaryl; 
said substitution selected from: 

(i) Cl-C4  alkyl; 
(ii) C3-C4  cycloalkyl; 
(iii) C1-C4  alkoxy; 
(iv) C3-C4  cycloalkoxy; 
(v) C1-C4  haloalkyl; 
(vi) C3-C4 halocycloalkyl; 
(vii) halogen; 
(viii) cyano; 
(ix) NHC(0)R4; 
(x) C(0)NR5aR5b; and 
(xi) heteroaryl; or 
(xii) two substituents are taken together to form a fused ring having from 

5 to 7 atoms; 

R4  is a C1-C4  alkyl or C3-C4  cycloalkyl; 

R5a  and R5b  are each independently selected from: 

(i) hydrogen; 
(ii) CI-C4  alkyl; 
(iii) C3-C4  cycloalkyl; or 
(iv) R5a  and R5b  are taken together to form a ring having from 3 to 7 atoms; 

147 

B01-38503v1 



WO 2014/200773 
	

PCT/US2014/040889 

R2  is selected from: 

(i) OR6  
(ii) NR7aR7b; and 

R6  is selected from hydrogen and C1-C4  alkyl or C3-C4  cycloalkyl; 

R7a  and R7b  are each independently selected from: 

(i) hydrogen; 
(ii) C1-C4  alkyl or C3-C4  cycloalkyl; or 
(iii) R7a  and R7b  are taken together to form a ring having from 3 to 7 atoms; 

R3  is selected from hydrogen, methyl, and ethyl; 

L is a linking unit having a structure -[C(R8aR8b)]n_ 

R8a  and R8b  are each independently selected from hydrogen, methyl and ethyl; 

n is an integer from 1 to 3; and 

R9  is selected from hydrogen and methyl. 

97. The method of claim 96, wherein R and RI  are not both hydrogen. 

98. The method of claim 96, wherein the HIF prolyl hydroxylase inhibitor or HIF-

alpha stabilizer is a compound having a structure 

0 CI 	 N 

/ 	
H 	

CO2H 

OH 	o 

Compound 1 

or a pharmaceutically acceptable salt, solvate or hydrate thereof 

99. A method for treating anemia, comprising administering to a patient having 

anemia an effective amount of a compound having the formula: 
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N 	H 
1 	 1 

N 	NR1R2 

OH 	0 

Formula (V) 

or a pharmaceutically acceptable salt or tautomer thereof, 

wherein L is C1-6  alkyl; and 

wherein RI  and R2  are independently H or C1.6 alkyl. 

100. A method for treating or preventing a disease or disorder ameliorated by 

inhibiting HIF prolyl hydroxylase, comprising administering to a patient having a disease or 

disorder ameliorated by inhibiting HIF prolyl hydroxylase an effective amount of a compound 

having the formula: 

N 	H 
1 	 1 
/ 	N 	NR1R2  

OH 	0 

Formula (V) 

or a pharmaceutically acceptable salt or tautomer thereof, 

wherein L is C1-6  alkyl; and 

wherein RI  and R2  are independently H or C1.6 alkyl. 

101. A method for treating or preventing a disease or disorder ameliorated by 

stabilizing HIF-alpha, comprising administering to a patient having a disease or disorder 

ameliorated by stabilizing HIF-alpha an effective amount of a compound having the formula: 

N 	H 
1 	 1 
/ 	N 	NR1R2 

OH 	0 

Formula (V) 

or a pharmaceutically acceptable salt or tautomer thereof, 

wherein L is C1-6  alkyl; and 

149 

B01-38503v1 



WO 2014/200773 
	

PCT/US2014/040889 

wherein RI  and R2  are independently H or C1.6 alkyl. 

102. A method for treating or preventing a disease or condition related to diminished 

endogenous erythropoietic production, comprising administering to a patient having a disease or 

disorder related to diminished endogenous erythropoietic production 

compound having the formula: 

an effective amount a 

N 	H 
I 	 I 

N 	
L

NR1R2 

OH 	0 

Formula (V) 

or a pharmaceutically acceptable salt or tautomer thereof, 

wherein L is C1-6  alkyl; and 

wherein RI  and R2  are independently H or C1.6 alkyl. 

103. A method for increasing endogenous EPO production 

contacting said human cell with a compound having the formula: 

in a human cell, comprising 

N 	
L

NR1R2 

OH 	0 

Formula (V) 

or a pharmaceutically acceptable salt or tautomer thereof, 

wherein L is C1-6  alkyl; and 

wherein Rl  and R2  are independently H or C1_6  alkyl. 

104. A method for inducing an endogenous EPO response 

contacting said human cell with a compound having Formula (V): 

in a human cell, comprising 
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N 	H 
1 	 1 

N 	NR1R2 

OH 	0 

Formula (V) 

or a pharmaceutically acceptable salt or tautomer thereof, 

wherein L is C1-6  alkyl; and 

wherein RI  and R2  are independently H or C1_6  alkyl. 

105. The method of any one of claims 99 to 104, wherein the compound is 

Compound 13 having the structure 

N 
H 

/ 	N 
N H2  

OH 	0 

Compound 13 

or a pharmaceutically acceptable salt or tautomer thereof 

106. A pharmaceutical composition comprising a compound having Formula (V): 

N 	H 
1 	 1 
/ 	N 	NR1R2  

L 

OH 	0 

Formula (V) 

or a pharmaceutically acceptable salt or tautomer thereof, 

wherein L is C1-6  alkyl; and 

wherein R1  and R2  are independently H or C1_6  alkyl. 

107. The pharmaceutical composition of claim 106, wherein the compound is 

Compound 13 having the structure 
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N 
H 

/ 	N 
N H 2 

OH 	0 

Compound 13 

or a pharmaceutically acceptable salt or tautomer thereof 

108. 	The pharmaceutical composition of claim 

administration. 

106 or claim 107, suitable for oral 

152 

B01-38503v1 


